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«

IpeauciioBue

Ha3nauenue: TeKymuii KOHTPOJIb U MPOMEXyTOUHas arrectauus oOyyaromuxcs PIAOY BO
«CeBepo-KaBkazckuii denepanbHblii YHUBEPCUTET» Ha COOTBETCTBHE HMX MEPCOHAIBHBIX
JTOCTIDKEHUH TIOATAalHBIM TpeOOBaHUSAM OCHOBHOW TpodeccHoHanbHOM 00pazoBaTeIbHON
MPOTrpaMMBbI CTICIIHATBPHOCTH (OIICHKA 3HAHWI, YMEHHUI U OCBOSHHBIX KOMITCTCHIIHH).

@OH/I OLICHOYHBIX CPEJCTB TEKYIIETO KOHTPOJISI U MPOMEXKYTOYHOW aTTeCTallMd HAa OCHOBE
paboueil mporpamMmbl JUCHUIUIMHBI, «MaremMaTuka» B COOTBETCTBMM C 00pa3oBaTelIbHOMN
nporpaMMoil  mo  HampaBieHuto noAarotoBku  18.03.01 Xumuueckas  TeXHOJIOTHS,
YTBEp)KJIEHHOM  Ha  3acemanuu  Yu€éHoro coBera CK®Y  mporokon Ne ot
« » 2021 r.

PazpaboTunk [TamkoBckuit Anexcanap Bragumuposud, mpodeccop kadeapsr 'uM /]

®dOC paccmoTpeH u yTBepkaeH Ha 3acemanuu kadenpsl [uMJI. Ilporokom Ne ot
» 2021 .

«

®OC cornacoBan c¢ Beimyckaromiei kadpeapoir XTMwuAXII. Ilporokom Ne ot
» 2021 .

6.

IIpoBenena skcneptuza @OC. UneHbl 3KCNEPTHOW TPYIIbI, MPOBOJIUBIINE BHYTPEHHIOIO

IKCIIEPTHU3Y:

[Ipencenarens:

DKCIepTHOE 3aKitoueHue (POH OICHOYHBIX CPEICTB MOKET ObITh MCIOJIL30BaH ISl TIPOBEACHHUS
TEKYIIIEr0 KOHTPOJISA U IPOMEKYTOYHOM aTTECTAIIMK O0YJArOIIMXCS TT0 HAITPABJICHUIO ITOJTOTOBKH
18.03.01 XumMunueckast TEXHOJIOTHS.

«

» 2021 r. (moamuck)

7. Cpox nericteust ®OC__4 rona



[TactiopT oHIA OTICHOYHBIX CPEICTB
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MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30BAHMS POCCUMCKOU ®EJEPALINN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEKIEHUE BBICIIETO 00pa30BaHUS
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»
HeBuHHOMBICCKHIA TeXHONTOTHYECKHA HHCTUTYT (punman) CKOY

YTBEPXKJIAIO:
N.o. 3aB. xadeapoit ['uM/]

A. B. ITamkoBckuit
& » 2021 r.

Bonpocsl k 3x3ameny (1 cemecTp)
Bomnpocs (3agaua, 3aanue) s IPOBEPKU YPOBHS O0YYEHHOCTH

3HaTh

1. MaremaTH4ecKyl0 CHUMBOJIMKY pa3/lelioB JUHEHHas anreOpa, BEKTOpHas anreodpa,
AHAJIUTUYECKas TeOMETpus, mMaremMaTudyeckui aHanu3. OCHOBHBIE METOJbl aHalu3a W
MOJICJIUPOBAHUS, UCIIONB3YEMBIE B IAHHBIX Pa3ieiax.

2. Teoputo ompenenuTeraeii MW WX OCHOBHBIE CBOMCTBA. MeETONBI  BBIYUCICHUS
ONPEAEITUTENEH.

3. [Monsitusa reopun matpuil. JleiictBus Haa maTpunamu. OnpeaeneHne o0paTHOW MaTPHIIBL.
YcnoBus cymecTBOBaHUS OOPaTHOM MAaTPUIIBL.

4, Teopuro CHUCTEM JIMHCHHBIX anreOpandeckux ypaBHeHUU. [loHsTHE paHra MaTpHIIBI

cuctemsl. Teopemy Kponekepa-Kanemnu.

. Marpuunyto 3anuck cucrembl. Meton [Maycca pemenus CJIAY.

. AITOPUTM pelIeHUs CUCTEM MAaTPUYHBIM METOJI0M U 1o npaBuity Kpamepa.

7. TloHsiITHE TEOMETPUYECKOTO BEKTOPHOTO TpOoCcTpaHCTBA. JIMHEHHBIE omepanuu Halu
BekTOpaMu. [1oHsATHE KOJUTMHEAPHOCTH BEKTOPOB.

8. Ilonatue nuHENHHOW 3aBUCMMOCTH M HE3aBHUCHUMOCTH BEKTOPOB Ha IIJIOCKOCTH WU B
npoctpanctse. [lonstue 6a3uca. Paznoxenue no 6asucy.

O.TloHATHE [EKApTOBBIX MPSIMOYTOJIBHBIX KOOPAMHAT BEKTOPOB, HX T'€OMETPUYECKUIN
CMBICIL. JIeHCTBHSI HaJl BEKTOpaMHU B KOOPJMHATHOU (opMme.

10.TTonsiTHE CKaNSAPHOTO MPOW3BEIACHUS BEKTOPOB. CBOMCTBA CKAJISPHOTO MPOW3BEIACHUSI.
DuU3NYECKUN CMBICII CKAISPHOIO IPOU3BEICHHUS.

11. ®opmyny ckaasipHOTO TMPOU3BEACHUS B KoopAuHATHOM Qopme. [loHATHS ATUHBI
BEKTOpa, YIJIa MEXIy BEKTOpaMU. YCIOBHE MEPHNEHIUKYISIPHOCTH, YCIOBUE
KOJUIMHEAPHOCTH JABYX BEKTOPOB.

12.TlonsiTue BEKTOPHOTO MpOoU3BEACHHS BEKTOpOB. CBOICTBa BEKTOPHOTO MPOU3BEICHUS
BEKTOpOB. [ 'eOMeTpHUUEeCKNA CMBIC BEKTOPHOTO IPOU3BEACHMUS.

13. ®opmyity BEKTOPHOTO MPOM3BEICHUSI B KOOPAMHATHOUW (opMe. Brraucnenue riomanu
TPEYTOJIbHUKA 10 KOOPJAUHATAaM €r0 BEpIINH.

14.TlonsiTue CMEIIAHHOTO TIPOW3BEIACHUSI TPEX BEKTOPOB. BhIpakeHHe CMeEaHHOTO
MIPOU3BENICHUS Yepe3 KOOPAUHATHI BEKTOPOB. CBOKCTBA CMEIIAHHOTO POU3BEICHHUS.

15.'eomeTpruecKuil CMBICT CMEIIAHHOTO Mpou3BeAeHus. Heobxomumoe M qocTaTovyHOE
YCIJIOBHSI KOMIUJIAHAPHOCTH TPEX BEKTOPOB.

16. YpaBHeHus miuockoctd. YacTHbIe cirydyan 0OIIEro ypaBHEHHS.

17. YpaBHEeHUS TIIIOCKOCTH.

a) MPOXOJAIIEH Yepe3 TaHHYIO0 TOUKY C 3aJJaHHBIM HOPMAJIbHBIM BEKTOPOM;

0) mpoXo e Yepe3 TP 3aJJaHHbIE TOUKH,

B) B OTpPE3Kax Ha OCsX.

o Ol



18.TlonsiTHs yriia MeEXAy JBYMS IUIOCKOCTSIMH. YCJIOBHS TMEPHCHIUKYISIPHOCTH U
NapauIeIbHOCTU ABYX TMIOCKOCTEH.

19. Teoputo mpsMOit B IPOCTPAHCTBE U HA ITOCKOoCcTU. O0IIee ypaBHEHHE Ha MJIOCKOCTH U B
IpocTpaHcTBe. BekTopHOE U MapameTpuieckoe ypaBHEHHE IPSIMON B IPOCTPAHCTBE.

20. KanoHMuYeCcKoe ypaBHEHHE MPSMO B IPOCTPAHCTBE U HA TIOCKOCTH.

21. YpaBHeHuEe TNpsSMOMN, MPOXOJAIIEH Yepe3 JBE aHHbIE TOYKHM B MPOCTPAHCTBE M Ha
IJIOCKOCTH.

22. YpaBHEHHUE TIPSIMOH C YIIIOBBIM KOA(DPUITHEHTOM.

23.TloHsATHe yriia MEXIy IBYMs MPSMBIMH B MPOCTPAHCTBE U HA IJIOCKOCTH. Y CIIOBHE
NapajuIeTbHOCTU U NEPIEHANKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE U HA MIIOCKOCTH.

24. ®opMyIIbl pacCTOSHUS OT TOUKHU 70 MPSMOMN U IIIOCKOCTH.

25.TlonsiTie yrma MeEXIy NpsSIMOM H  IIOCKOCTBIO. YCJIOBHS TapajUICIBHOCTH U
NEePIeHIUKYIIpHOCTU. HaxoxkIeHne TOUKY epecedeHHsl MPSMOU U TTOCKOCTH.

26. Onpenenenue summnca. Kanonndyeckoe ypaBHeHnue syuarnca. MccnenoBanue ero Gopmsl.
[ToHsTHE SKCIIEHTPUCHUTETA DILTUIICA.

27. Onpenenenue runepoossl. KaHonnmdeckoe ypaBHenue runepoossl. MiccnenoBanue ero

dopMmbl.
28. Onpenenenue mapadosnbl. Kanonndeckoe ypaBHeHue mapadossl. MccnenoBanue ee

bopMmBI.

29. OnpezeneHne MoIsIpHOM CUCTEMBI KoopanHaT. CBSI3b MKy TOJSIPHOUN M IEKapTOBOM
CHUCTEMOH KOOpAMHAT.

30. Ompenenenne (ynknuu. OcHOBHBIE »diemMeHTapHble GyHKIUH. [unepdoaudeckue
¢ynkuuu. Onpenenenue npenena GyHKIUNA B TOUKE U Ha OECKOHEYHOCTH.

31. Onpenenenne 6€CKOHEUHO OOIBIHMX (DYHKIIMI M KX CBOWCTB.

32. Ompenenenne 6€CKOHEYHO MajbIX (YHKUIUH W UX CBOHCTB. CBs3b MEXAy OCCKOHEYHO
MaJIbIMH B OECKOHEUHO OOJBITUMHU (QYHKIHSIMHU.

33. MeToauKy cpaBHEHUSI OECKOHEYHO MajblX (YHKIMNA. DKBHUBAJCHTHBIE OCCKOHEYHO
MaJible.

34. OcHOBHBIE TEOPEMBI O MpeIeax.

35. MeToauKy pacKpbITUSI HEOIIPEICICHHOCTEH BUA: [Ooj (Oj (oo _ oo).
0]

36. [1epBbIil 3aMeyaTeIbHBIN MPEET.

37. Bropoii 3ameyartenbHbIi peien.

38. [TonsiTe HenmpepbIBHOCTH (GYHKIMH B Touke. OnpeeieHne HeMpephIBHOW (PYHKITHH.

39. CoiicTBa (PyHKIMIT HEIPEPHIBHBIX B TOUKE.

40. [TonsaTue HEMpephIBHOCTH QYHKIINU HA TpoMexyTKe. CBolicTBa GYHKIIMA HEPEPHIBHBIX

Ha OTpe3Ke.

41.TlonaTre oAHOCTOPOHHMX TIpeaesioB. OnpenaeneHne TOYeK pa3pbiBa PyHKITUH.

42. Tlonsitue npousBoaHoOU ¢pyHkunu. Ee reomerprudeckuii n GpuU3N4ecKuii CMbICI.

43. [Ipon3BoHBIE OCHOBHBIX dJieMeHTapHbIX GyHKIui. [IpaBuia muddepennmupoBanus.

44, Metoauky nudQepeHIIMPOBaHUS CIOKHBIX (DYHKITHIA.

45. Meroauky nuddepeHmpoBadusi 00paTHBIX (DYHKITHIA.

46. MeTtonuky Qg epeHIpoBaHUs byHKUIHH, 3a/laHHBIX I1apaMeTPUUECKH.
Jlorapudmudeckyro Iporu3BOAHYIO.

47.Tlonsitne nuddepenimana ¢yaknuu. [lpaBuna HaxoxaeHus. [ eomeTpuueckyro
MHTEPIIPETALHNIO.

48. Vcnionp3oBanue auddepernnana B npuOIMKEHHBIX BHIYUCICHUSX.

49. Onpenenenust TPOU3BOAHBIX U AU HepeHIInanoB BBICIIMX MOPSAKOB. IHBapHaHTHOCTH
nepBoro auddepeHiuana.

50. [TonsiTHsa ToUek sKcTpemMyma GpyHKIuu. Teopemy Depma.

51. Teopems! Jlarpanxa, Poma, Komm.

52. [IpaBumno Jlonurans.



53. [loHsiTE MOHOTOHHOCTH (DYHKIMHU. Y CJIOBUSI MOHOTOHHOCTH.
54. Heobxoammoe 1 IOCTaTOYHOE YCJIOBHS CYIIECTBOBAHUS IKCTpeMyMa (QyHKITHH.
55. TloHATHS BBITYKJIOCTH U BOTHYTOCTH rpaduka pyHkuuu. MccnenoBanre Ha BBITYKIOCTh
U BOTHYTOCTb.
56. Ilonstue Towek meperunba. HeoOxoaumoe M JOCTATOUHOE YCIOBUS CYIIECTBOBAHHS
TOYeK nepernda GyHKIuu.
57. Ompenenenue aCUMNOTOT (PYHKIIUH. ANTOPUTM UX HAXOXKICHHUS.
58. O6mmit anroput™ uccnenopanus Gpyakuuu. [Ipumep.
59. Teopuro (QyHKIMII HECKONBKHUX MEPEMEHHBIX, T€OMETPUYECKYI0 HHTEPIPETALHIO.
[Tpenen dynkmuu HIT B Touke. OKpecTHOCTD.
60. [Tonsitue HenpepriBHOCTH OHII.
61. Onpenenenust 4YacTHBIX W TONHBIX npupamieHuii OHII, yacTHBIX NPOM3BOIHBIX.
I'eomeTpHruecKyto HHTEPIIPETALHIO.
62. TeopeMy O COBITaJICHUH CMEIIAHHBIX MPOU3BOIHBIX.
63. [Ipon3BOAHYIO CIOXKHON (PYHKIIUH.
64. [Tonusii quddepenunar.
65. MeToauKy npuOIMKEHHBIX BRIYMCICHUN C TIOMOIIbIO TuddepeHirana.
66. [Tonstusa skctpemyma OHII, HE0OXOAUMOTO M AOCTATOYHOTO YCIOBHH CYIECTBOBAHHS
KCTPEMYMOB.
67. MeTonuky movcka HauOoJbIIEero  HauMeHbirero 3HaueHuit ®HII B obmacTy.
YMmeTb
1. Hcnonp30BaTh METOAWKH aHAIM3a W MOJICITUPOBAHMS PA3/EiOB JIMHCHHOW aireOpsl,
BEKTOPHOW aireOphbl, aHATUTUYECKOW TEOMETPUM M MAaTEMaTH4YEeCKOro aHaiM3a IMpHU
pelieHny mpodeccuoHaNbHBIX 3a/ad.
BbaucnsTh onpeaenuTeny.
OcymecTBiATh NeUCTBUS HaJ MaTpuriaMu. HaxoauTs oOpaTHYIO MaTpHILy.
Haxomuth panr Matpuisl cucteMsl. Mcnonb3oBath TeopeMy Kponekepa-Kanenm.
[Ipumensats meton ["aycca pemenns CJIAY.
IIpuMeHATH MAaTPUYHBIN METOJ
[Tpumensate metoa Kpamepa.
OcCyIecTBIATh TUHEHHBIE ONEpAIH HaJl BEKTOPAMHU.
Onpenenste JTWHEHHYIO 3aBUCHMOCTh M HE3aBUCHMOCTbh BEKTOPOB Ha IIJIOCKOCTH U B
npocTpaHcTBe. Pa3narats BekTopa 1o 0asucy.
10. ITpoBoauTh AeHCTBUS HAJl BEKTOPAMU B KOOPAMHATHOU (opMme.
11. Uicnionb30Bath (GOpMyITy CKAIIPHOTO MPOU3BEIECHUS B KOOPAMHATHON (opMme.
12. Vcnonb3oBaTh (hopMyTy BEKTOPHOTO MPOU3BEACHHS B KOOPIMHATHOM (hopMme.
13. Ucnonb30Bath (OpMyITy CMEHUIAHHOTO MTPOU3BEACHHS Yepe3 KOOPIMHATHI BEKTOPOB..
14. Vicnonib30BaTh ypaBHEHUS TIOCKOCTH.
15. BeiBoauTh ypaBHEHHUS MPSMOM Ha TUIOCKOCTH U B IPOCTPAHCTBE.
16. Vcnonib30BaTh (hOPMYIIbI pACCTOSTHUS OT TOUKH JI0 TIPSIMOM M TJIOCKOCTH.
17. HaxonuTe TOUKH NIEpeceUeHUs NPSIMOM U MJIOCKOCTH.
18. PaGoTtath ¢ ypaBHEHUSAMH KPHUBBIX U TOBEPXHOCTEH BTOPOTO MOPSIKA.
19. Onpenensath npenens! PyHKIUN B TOUKE U HA OECKOHEUHOCTH.
20. Ompenenenne 6€CKOHEUHO O0IBIIX (DYHKIIMI M KX CBOWCTB.
21. [IpuMeHsATh METOIMKY CPAaBHEHUSI OECKOHEYHO MaJIbIX (PYHKIIUH.
22. [IpuMeHATh OCHOBHBIE TEOPEMBI O TIpeIeiiax.

©COoNoA~WN

23. IIpuMeHsATh METOUKY PACKPBITHS HEONPEeIeHHOCTEN B! (Ooj (j (00— o0),

o0
24. TlpuMeHsTh MepBbI 3aMeyaTeIbHbIN Mpee.
25. [IpuMeHATh BTOPOU 3aMevaTeNIbHBIN MTPEACII.
26. [IpMeHATh MOHATHE HEPEPHIBHOCTH (DYHKIIMU B TOUKE.
27. HaxonuTh MPOU3BOIHBIC CIIOKHBIX ()YHKITAM.



28. Boruncnare auddeperunan GyHKIHH.

29. Ucnionb3oBath qudpepeHnuan B MpuOIMKEHHBIX BRIYUCICHUSX.

30. Ompenensats Npou3BOAHBIE U AU(PepeHIINATBI BHICIINUX ITOPSIKOB.

31. Ucnonp3oBath mpaBuiio Jlomurans.

32. IIpoBepsTh yCI0BUS CYLIECTBOBAHUS SKCTpeMyMa (GyHKIINH.

33. UccnenoBarh (GyHKITHMIO HA BBITYKIOCTh U BOTHYTOCTb.

34. UccnenoBath GyHKIMIO HA TOUKU Niepernda GpyHKIUH.

35. OnpenenaTh aCUMOTOTH (YHKIIAH.

36. Boruncsars npenen ¢pynkuuu HII B Touke.

37. IIpoBepsth HEMpepbiBHOCTH OHIT.

38. BoluncisaTh 4acTHBIC POU3BOIHBIC.

39. HaxomuTh MpoOM3BOIHYIO CIOKHOM ()YHKIIUH.

40. Haxoautp nonusiit uddepentman GHIL

41. [IpuMeHATh METOUKY TPUOJIMKEHHBIX BBIYUCICHUH C TOMOIIBI0 TuddepeHnuana.

42.TIpuMeHATh METOAMKY IOMCKa HaubOosbliero M HauMeHblnero 3HaueHuii @HIT B
o0nacTu.

Bnaners:

1. MeToauKo¥ UCTIOJIB30BAHUS Pa3/IelIOB JIUHEWHON anreOphl B aHAIM3€ U MOJICTUPOBAHUHT
IIPU PEUIeHUU MPO(PECCHOHANBHBIX 33/1a4.

2. TlpaBunamu BBIYHCIICHHSI OTIPEICITUTEIICH.

3. JleicTBUSAMU HAJ MAaTPUIIAMH..

4. Teopemoii Kponekepa-Kanemnu.

5. Meronom I'aycca pemenus CJIAY.

6. MatpuunsiM MeToaoM pemrerns CJIAY.

7. Meronom Kpamepa.

8. JIuHEeHHBIMH OTepaIisIMH HaJl BEKTOPAMH.

9. /leiicTBUsAMU HAJ BEKTOPaMHU B KOOPIUHATHOM (hopMme.

10. ®opmyioi CKaIIpHOTO MPOU3BEICHUS B KOOPAUHATHOM (opMme.

11. ®opmynoit BEKTOPHOTO MPOU3BEACHHUS B KOOPAUHATHOH (popme.

12. ®opmyoit cMemaHHOTO MPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

13. YpaBHEHUSMU TUIOCKOCTH.

14. YpaBHeHUSAMH NPSMON Ha TUIOCKOCTH U B IIPOCTPAHCTRE.

15. ®opmynamMu paccTOSIHUSA OT TOUKU JIO MPSIMON U TNIOCKOCTH.

16. YpaBHEeHUSIMU KPUBBIX U MOBEPXHOCTEN BTOPOTO MOPSIIKA.

17. Metoaukoii HaX0XA€HUS MpeIeoB (YHKIMU B TOUKE U HA OECKOHEYHOCTH.

18. TlorsTusiMu 6ecCkOHEUHO OONBIIMX (DYHKIIMN M UX CBOMCTB.

19. Meroaukoii cpaBHEHUS OECKOHEUHO MANIbIX (DYHKIIUH.

20. OCHOBHBIMU TEOpEMaMH O TIpe/eiiax.

21. MeToauko# pacKpbITHs HEONPEACICHHOCTEN BUIA! (OO) [8) (o0 — o0).
o0

22. MeToanKO UCIIOJIb30BaHUS MTEPBOTO 3aMEUATEIILHOTO TIPE/IeNa.

23. MeToauKo# UCIOJIb30BaHUsI BTOPOTO 3aMeYaTeNIbHOTO Mpeerna.

24. TloHsiTHEM HETIPEPBIBHOCTH (D)YHKIIMU B TOUKE.

25. MeTonkoi HaX 0k ACHUS TIPOU3BOJIHBIX CIIOKHBIX ()YHKITHA.

26. MeToaukoii ucronb30BaHus tuddepenipana GyHKIum.

27. MeTonukoit uCnofib30BaHusT TIpaBwmiIa Jlomurans.

28. YCoBUSAMH CYLIECTBOBAHUS SKCTpeMyMa () yHKIIUH.

29. MeTtoaukoit uccienoBanus (PyHKITUU Ha BBIMYKJIOCTb U BOTHYTOCTb.
30. Metoaukoii uccinenoBanus (yHKIIMK Ha TOUKU nepernda QyHKIUH.
31. Meroaukoit HaxoxaeHus npenena dyakuun HIT B Touke.

32. Metoaukoii npoBepku Ha HenpepbiBHOCTH OHII.

33. MeToauKol BEIYUCICHHS YaCTHBIX MPOU3BOIHBIX.



34.
35.
36.

37.

HaxoauTps mpou3BOJHYIO CIIOKHON (DYHKIIHH.

Meroaukoi ucnosib3oBanus nmoHoro auddepenmnuana OHII.

MeTtoaukoi HUCIOJIb30BaHUS NPUOITIKEHHBIX BBIUHMCIICHUH C HOMOIIBIO
muddepennmana.

MeToaukoii morcka HanOoIbIIero M HanMeHbIero 3Hauennii ®HII B obmacTu.

Bomnpocs! k 3k3aMeny (2 cemecTp)
Bompocsr (3amaua, 3aganue) a1 MPOBEPKH YPOBHS 00yUYEHHOCTH

3HaTh

1.

Nogakrw N

©o

10.

11.
12.

13.

14.

15.
16.

17.
18.
19.
20.

21.

22,

MecTo paznena MHTErpajlbHOTO MCYHMCIEHHUS B Pa3BUTHH CIOCOOHOCTH PEaTU30BbLIBATDH
AQHAINTUYECKUE M  YHUCIEHHBIE METOJABl pEUIEHMs] IIOCTaBIECHHBIX 3aJad ¢
WCIIOIb30BaHUEM HMH(POPMAIIMOHHBIX TEXHOJIOTHH M IMaKETOB MporpamMm C 00pabOoTKOM
ux pe3ynabTaroB. [loHsTHE MEpBOOOPa3HOI (YHKLMHU, HEONPEAEICHHOTO UHTErpaia
€ro CBOWCTB, TaOJIUILy HHTErPaoB.

MeTto bl BBIUNCIICHUS HEOIPEAEIEHHOTO UHTErpana (HEemoCpeaCTBEHHOE
MHTErpUPOBAHUE, MOJCTAHOBKOM, 110 YaCTSAM).

MeToauKy HHTEIrpUPOBaHHSI BEIPAXKEHUH B BHJIE PALIHOHAIBHBIX IPOOCH.

MeToauKy UHTETpUPOBAHUS BBIPAKEHUHN, COJEPKAIIUX TPUTOHOMETPUYECKUE (PYHKIIUH.
MeroavKy NpUMEHEHUS! YHUBEPCAIIBHON TPUTOHOMETPUUECKOU IT0JICTaHOBKH.
Meroanky UHTErpUPOBaHUS BBIPAXKEHHM, COAEPKAIUX UPPALUOHAIBHOCTH.

IloHsTHE ONpENENEHHOr0 HMHTErpajla Kak Mpefesia MHTErpalbHbIX cymM. CBoiicTBa
ONPEIEICHHOr0 UHTErpaa.

®opmyny Hetorona-Jleitoauna.

Metoapl BBIYHCICHUM OMpPEACICHHOT0 WHTerpajia (HEmOCPEICTBEHHOE, MOJICTAaHOBKOM,
10 YacTsM).

[IpunoxkeHust onpeneseHHOro MHTErpajga B aHaJu3€ W MOJEIMPOBAHUU: BBIUMCICHUE
TUTOIIAN TIOCKOM (hUTyphl, 00beMa Tela BpalleHus, ITHHbI KPUBOM.

[TonsiTe HECOOCTBEHHBIX UHTETPAJIOB 1-T0 M 2-TO POJIOB.

Ilonstue nBoiiHOoro wuHrerpaia. CsoiicTBa. Ilepexox OT AeKapTOBBIX KOOpAMHAT K
MOJISIPHBIM Y HUJIMHAPUYECKUM KOOPAUHATAM.

ITonstue tpoiiHoro uHterpana. ColictBa. Ilepexom OT AekapTOBBIX KOOpAMHAT K
UWIMHIPUYECKUM U cheprUUecKUM KOOpIUHATAM.

Mecto Teopun OOBIKHOBEHHBIX JAu(epeHInaNbHbIX YpPaBHEHUH B  pa3BUTHH
CIIOCOOHOCTH  pealM30BbIBaTh AHAIWTUYECKHE M YHUCICHHbIE METOJbl PpEIICHUS
MOCTABJIICHHBIX 33/1a4 C HCIOJIb30BAHWEM HH()OPMAIIMOHHBIX TEXHOJOTUH M IaKETOB
mporpamMm ¢ 00pabOTKOM UX PE3yJIbTATOB.

[Tonsatue nuddepeHnanbHbIX ypaBHEeHHH 1-ro nopsiaka u 3agaun Korm.

Omnpenenenue TMHEHHBIX AU dEepEeHITNATBLHBIX YPaBHEHUN MTEPBOTo Mopsaka. MeToauky
pemeHnii MetogoM bepHyM U METOI0M Bapualuy IPOU3BOJIbHBIX TOCTOSHHBIX.
Onpenenenre oTHOPOAHBIX U depeHIINaTbHBIX YpaBHEHUN EPBOT0 MOPSAKa.

Knaccel nuddepeHnanbHbIX ypaBHEHHH, TOMYCKAIONIMX MTOHIKEHUE MOPSAKa.
[ToHsiTHE OJHOPOIHBIX JTMHEWHBIX MU dEepeHINATBFHBIX YPaBHEHUN BTOPOTO MOpsIKa C
MOCTOSIHHBIMH KO3 () (pULIMeHTaMU, OOIIEro pemeHus.

Omnpenenenne  CTPYKTyphl  OOLIET0  pemIeHHs  JUHEMHOro  HEOJHOPOJHOTO
Qg QepeHIMaIbHOr0 YpaBHEHUS.

Ompenenenne JUHEHHBIX HEOAHOPOAHBIX IU(GEpPeHIIMATBHBIX YpPaBHEHHH BTOPOTO
MopsiIka ¢ MOCTOSHHBIMU KOX((HUIMEHTaMHU C MPaBOW YaCThIO CIELUATBHOTO BHJA.
Meron HeotpeaeIeHHBIX KO3 OHUITEHTOB.

Mertoabl pemieHus cucteM audQepeHINaTbHBIX  ypaBHEHUH TpH  aHAIU3E W
MOJEIINPOBAHUN.



23.

24,
25.
26.

217.
28.
29.
30.

VYMeTb.
1.
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10.
11.
12.
13.

14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24,

25.

3HayeHue paszznena Paasl B pasBUTHM CIIOCOOHOCTH PEaTM30BLIBATH AaHAIUTHYECKUE U
YHUCJIEHHBIE  METONBl  pEUICHHMs  IOCTaBICHHBIX  33Jad C  MCIOJIb30BAaHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHH U MTAKETOB MPOrpaMM ¢ 00pabOTKOM HX pe3yabTaToB.
Yucnossle pslbl, OCHOBHBIE onpenencHus. CXOAUMOCTb U CyMMa psfa.

ITonsTHA pa3nena 3HAKOMOIOKUTEIbHBIE PsAbL. JlocTaTouHble IPU3HAKH CXOUMOCTH.
[TonsiTus paszmena 3HaKOMEpeMEHHBIC psabl. OmnpenencHuss aOCOTIOTHOW W yCIOBHOH
CXOAUMOCTH.

[Tpuznak JleiOnuma.

[Tonatuu pa3aena creneHHsle psabl. Teopemy Aoerns.

[TonsiTus u onpenenenus pasaena psaasl Tesmopa u MakinopeHa.

Metoauky pasioxeHus GyHKIHUN B CTETICHHBIE PSIIbIL.

OnpenensiTb METOJUKY HCIOJb30BAHUS HHTETPAILHOTO HCUMCICHUS B pa3BUTHH
CIIOCOOHOCTH  pealM30BbIBaTh AHAIWTUYECKHE M YHUCIEHHbIE METOJbl PpEIICHUS
MOCTABIICHHBIX 33J]a4 C HCIIOJIb30BAaHHEM WH()OPMAIMOHHBIX TEXHOJIOTUHA W TAKETOB
mporpamMm ¢ 00pabOTKOM UX PE3yJIbTATOB.

Hcnonp30BaTh METOJIbI BHIYMCICHUS HEOMPEAEICHHOTO MHTErpana (HEmOCPEACTBEHHOE
MHTErpUPOBAHUE, MOJCTAHOBKOM, 110 YaCTSAM).

WuTerpupoBath panoHaIbHEIE TPOOH.

WuTerpupoBath BbIpaxeHUs, COAepKallie TPUTOHOMETPUYECKUE PYHKIIUH.
Hcnonp30BaTh yHUBEPCATIbHYIO TPUTOHOMETPHUUECKYIO MTOICTAHOBKY.

WuTerpupoBath HppalmoHaIbLHOCTH.

Brrauciiats onpeneeHHblil HHTErpal.

Hcnonw3oBars Gpopmyny HeroTona-JleiiGuuna.

Vcnonb30BaTh METOABI BBIYMCICHUH OIpPENSIIEHHOIO HMHTErpaia (HEmocpeICTBEHHOE,
MTOJCTAaHOBKOM, TI0 YacTsIM).

Hcnonb30BatTh onpeieIeHHbI HHTErpall B €ro MPHUI0KCHHSX.

Brruucisate HecoOCTBEHHBIE HHTETPAIIBI 1-TO U 2-TO POJIOB.

Beruncnsate 1BOHBIC HHTETpANbL. [lepeXxouTh OT JeKapTOBBIX KOOPAMHAT K MOJISPHBIM
U WIMHIPUYECKUM KOOPAMHATAM.

Beruucnate  TpolHble HMHTErpansl. IlepexoguTe OT IEKapTOBBIX KOOPAMHAT K
UWIMHIPUYECKUM U chEepUUECKUM KOOpIUHATAM.

OnpenensiTh METOIWKY HWCIONB30BaHUS Teopuu nuddepeHnaNbHbIX ypaBHEHU B
Pa3BUTHUHU CIIOCOOHOCTH Pean30BbIBAaTh AHAIUTUYECKUE U YHCIICHHBIE METO/IbI PEIICHUS
MOCTABIICHHBIX 33J]a4 C HCIIOJIb30BaHHEM WH()OPMAIIMOHHBIX TEXHOJIOTUHA W TAKETOB
mporpamMm ¢ 00pabOTKOM UX PE3yJIbTATOB.

Pemars nuddepennmansubie ypaBaenus 1-ro mopsinka, 3anaun Komrm.

Pemarr nuneitHble nuddepeHnuanbHble YpaBHEHHS IEPBOTO  MOpPsIKAa METOJIOM
bepaymm 1 MEeTOI0M BapuaIiui MPOU3BOJIBHBIX MOCTOSHHBIX.

Pematb ogHOpoaHbie AuddepeHnnanbHble ypaBHEHUS IEPBOrO MOPSIKA.

Pemats nuddepennmanbupie ypaBHEHHUS, TOMYCKAIOIINE TOHMKEHUE TTOPSIKA.

Pemarbs onHopoaHble nuHENHbIE AU(QepeHnanbHble YPaBHEHUSI BTOPOrO MOpsAKa C
MOCTOSIHHBIMU K03 punimeHTamu.

Onpenensitb  CTPYKTypy  OOmIEro  peleHuss  JUHEHHOro  HEOAHOPOTHOTO
Qg QepeHInaIbHOr0 YpaBHEHUS.

Pemarp nuHeiHble HEOTHOPOHBIE AU(depeHIInaIbHble YpaBHEHUSI BTOPOTO MOPSIKA €
MOCTOSIHHBIMU KO3()(HUIIMEHTaMU C MPaBO YaCThIO CIIEIUATBFHOTO BUA.

Hcnons3oBaTh MeTO HEOMPEAEICHHBIX KO PHUITMEHTOB.

Pemate cucremsl nudepeHnnanbHbIX ypaBHEHUI.

Onpenensitb  CXOOUMOCT, M cymMMmy psga. HccrnenoBartb Ha  CXOJIHMMOCTD
3HAKOIOJIOXKHUTEIbHbIE PSIIbI.

Hcnonb30BaTh JOoCTaTOYHBIE TPU3HAKU CXOAUMOCTH.



26. MccnenoBath Ha CXOAMMOCTD 3HAKOTIEPEMEHHBIE PSIJIBL.

27. Ucnionp3oBath npusHak JleiOuwuma.

28. VccnenoBarh Ha CXOAMMOCTh CTETICHHBIE PSIIBL.

29. Paznmarate QyHKIIMM B CTCTICHHBIC PSIJIBI.

Bnaners:

1. Meroaukamu MCHOJIb30BaHUS MHTETPAIBLHOTO MCUHMCIEHUS B PAa3BUTUHU CIIOCOOHOCTHU
peaM30BhIBATh AHATUTHYECKUE W YHCIEHHBIC METObI PEIICHHs TTOCTABICHHBIX 3a/1a4 C
WCIIOIh30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHH M IaKETOB MpOorpamMm C 00paboTKOM
WX pe3yNIbTaTOB.

CBoiicTBaMU U TaOJIUIIEH HEOMIPEACICHHBIX HHTETPAJIOB.

MeToamMu BRIYUCIICHUS HEOTIPEACIEHHOTO HHTErpaa.

MeToaamMu BBIYUCIIEHUS OTPEeIEHHOT0 UHTErpaa.

MeToaMu BBIYUCIICHUS KPATHBIX HHTETPAJIOB.

HaBbikamu mnepexoma OT JAEKapTOBBIX KOOPAWMHAT K MOJSPHBIM U LUIUHAPUYECKUM

KOOpJMHATAM IMPH BBIYUCICHUU KPATHBIX UHTETPAJIOB..

7. MeronukaMy HMCIOJIb30BaHUSI TeOpuu Au(epeHIINaNIbHBIX YpaBHEHUH B pPa3BUTHHU

CIIOCOOHOCTH  pEeaNM30BBIBATh AHAIMTUYECKUE ¢ YHUCICHHBIE METOJBI PEIICHHUS

MOCTABJIEHHBIX 3aJa4 C HCIIOJIb30BAaHMEM HH()OPMALIMOHHBIX TEXHOJIOTUHA W MAaKEeTOB

nporpamMm ¢ 00paboTKON UX Pe3yIbTaTOB.

Meronamu pemenus nudPpepeHInaIbHBIX YPaBHEHHUH 1-T0O mopsiaka.

9. Merogamu pemeHuss audQepeHInanbHbIX YpaBHEHUH, OMYCKAOMUX MOHMKEHUE
MOpsIKA.

10. MeronaMu pemieHus] OAHOPOIHBIX JTUHEHHBIX MU depeHINATBLHBIX YPaBHEHU BTOPOTO
MOPsIIKA C TIOCTOSTHHBIMU KO3 PHUITEeHTaMU.

11. Meronom HeompeneaeHHbIX K03 PHUIIMEHTOB.

12. Metonamu perieHust cucteM auddepeHnanbHbIX YpaBHEHUH.

13. JlocTaTo4HBIME MPU3HAKAMH CXOTUMOCTH. OCHOBHBIMU OINPEACTICHUSIMHU TEOPUH PSIOB.

14. TTpuznakom JleriOuua.

15. Teopemoii AGens.

16. Ilpuemamu pa3znoxkeHust QyHKIIUN B CTETICHHBIC PSIIbI.

Uk wmN

o

Bonpocsl k 3k3ameny (3 cemecTp)
Bomnpocs (3agaua, 3a1anue) s IPOBEPKU YPOBHS O0YYEHHOCTH
3HaTh
1. 3naueHue paznena Teopust BEpPOSTHOCTEH M MaTeMaTUYeCKas CTATUCTUKA B pa3BUTUU
CIIOCOOHOCTH  pealM30BbIBaTh AHAIWTUYECKHE M YHUCIEHHbIE METOJbl PpEIICHUS
MOCTABIIEHHBIX 33Jla4 C HCIOJIb30BaHHEM WH()OPMAIMOHHBIX TEXHOJIOTUHA W TAKETOB
mporpamMm ¢ 00pabOTKOM UX PE3yJIbTATOB.
Knaccupukanuio  coObituif. CyMmMy, Tpou3BeIeHHE COOBITHH, UX CBOWCTBA,
rpaduueckoe npeacrapiaeHue. Paznuunslie onpeaeneHust BEpOSATHOCTH.
@OopMyIIBI CIIOKEHUS M YMHOKEHHUSI BEPOSITHOCTEH COOBITHIA.
Cxemy bepnymm noBTopHbIX UcnbiTaHUM. Dopmyina bepHymn.
JlokanpHYyI0 ¥ HHTErpaabHyI0 TeopeMsl Jlamiaca.
dopMyiry OJIHON BeposTHOCTH, popMmyiia baiieca.
3aKkoH pachpeleneHuss BEpOATHOCTEH IUCKPETHOM ciaydallHOM BenuuyuHbl. YucioBble
XapaKTEPUCTUKH.
UucnoBble XapaKTEPUCTUKN HEMTPEPHIBHBIX CIIYYAHBIX BETUYHH.
9. 3akonwl pacmpeneneHus: OnHoOMHUaNbHBIN, [lyaccoHa, paBHOMEPHBINA, MOKA3aTEIbHBIN,
HOPMAaJIbHBIN.
10. Cratuctuueckoe pacmpeneneHne BbIOOpkU. [lOHSATHS TMONMMIOHA W THUCTOTPAMMBI.
CraTucTuyeckue OLIEHKM apaMeTPOB PACIIPEAEICHUS.
11. MeTouKy MpOBEPKH CTATUCTUUYECKUX TUTOTE3. [IOHATHS HYJIeBOW M KOHKYpPHUPYIOIICH

Nogakrw N

©o



12.
13.
14.
15.
16.
17.
18.
19.
20.

YMeTs:

Bnanets

NogakowhE
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
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runore3bl. Omubdku 1-ro u 2-1o pona.

Kputepuu onieHKu HYJI€BOM THUITOTE3BI.

MeTtoauky pa3ioxeHus nepuoaudeckux GpyHkiuii B psx Oypeoe.
MeTtoanKy pa3yioKeHUs YETHBIX U HEYCTHBIX (YHKIUH B psag Dypre.
[ToHsATHS MOAUTOHA U TUCTOTPAMMBI.

[loHATHS CTAaTUCTUYECKUX OLEHOK MTapaMeTPOB PaCIpENCIICHHUS.
Meroauky npoBEepKHU CTATUCTUUECKUX TUIIOTES.

[ToHsiTHSA HYIEBOM Y KOHKYPUPYIOLIEH TUIIOTE3.

[MonsTus ommbok 1-ro u 2-ro poja.

Meroanky UCOJb30BaTh KPUTEPUEB OLICHKH HYJIEBOM TMITOTE3bI.

KiaccudummpoBats coObITHS.

Hcnonp30BaTh pa3inuyHble ONPEACIECHUS BEPOSATHOCTH.

Hcnonb30BaTh GOPMYIIBI CIIOKEHUS U YMHOKECHHSI BEPOATHOCTEH COOBITHH.
Hcnonb3oBath cxeMy bepHyIuiM MOBTOPHBIX UCTIBITaHUH U (opMmyrny beprymm.
Hcnonb30Bath JIOKaIbHYIO U HHTErPAJIBHYIO TeopeMbl Jlamaca.

Hcnonb3oBathk popMyity MOIHOM BepoaTHOCTH, popmyny baiieca.
Hcnonb30BaTh 3aKOH pacnpenesieHusl BEpOSITHOCTEN TUCKPETHON CIIy4YalHOW BEJIUYUHBI.
HaxoauTh 4ncioBble XapaKTEPUCTUKH.

HaxonuTth uncnoBble XapaKTEpUCTUKH HEMPEPBIBHBIX CIIyYalHbBIX BEJIMYUH.
Hcnonb30BaTh 3aKOHBI paCIpENesIEHNs HENPEPHIBHBIX CIyYalHBIX BEIHUYUH.
N300paxaTh MOJIUTOH U TUCTOIPAMMYy.

Onpenensars CTaTUCTUUECKUE OLIEHKHU TapaMETPOB PaCIIPEIEICHMUSL.

[IpoBepsTh CTATUCTUYECKHUE TUITOTESBI.

BoiaBurath HyJn€Byr0 U KOHKYPUPYIOLITYIO TUIIOTE3BI.

Omnpenenarp omuoOKu 1-ro u 2-T0 poja.

Hcnons30BaTh KPUTEPUU OLIEHKH HYJIEBOM THIIOTE3bI.

Ocy1ecTBIATh IEUCTBUS C KOMIIJIEKCHBIMU YUCIIAMM.

Pabotath ¢ 3neMeHTapHBIMU (QYHKIMSAMU KOMIUIEKCHOTO TIEPEMEHHOTO.
Hcnons3oBars npasuiia guddepennmupoBanus OKII u ycnosue Komu-Pumana.
Hcnonbs3oBate npasuia uaterpuposanus OKII.

MeToIuKOH UCTIOIB30BAaHUS TEOPEM CIIOKEHUS U YMHOKEHUSI BEPOSITHOCTEH.
MeTtoauKkoi HCToIb30BaHMs (POPMYITBI TOTHON BEPOSITHOCTH.

Meroaukoi ucnonb3oBanus Gopmyisl baiieca.

MeTroauKkoi MOUCKa 3aKOHOB PACHpeeIICHUs] JUCKPETHOM U HENPEPBIBHOM CIIy4aiHBIX
BEJIMYHH.

MeToauKol noncka TOYEYHbIX OLIEHOK MapaMeTpoB pacipeneieHus CB.
IToHsITHEM KOMIIJIEKCHOTO YHUCIIA

IIpuemamu pOBOAUTH OCHOBHBIE NEHCTBUS HaJl KOMIIJIEKCHBIMH YU CIIaMU
OneMeHTapHbIMU (YHKLIHSMHU KOMITJIEKCHOTO IIEPEMEHHOTO.

[TpaBunamu quddepennmposanus OKII. Ycnosuem Komm-Prumana.
[IpaBunamu unterpupoBanuss OKII.

IoBbIlIEHHBIH YPOBEHD

Bonpocsl k 3x3ameny (1 cemectp)
Bompocs! (3amaya, 3aganue) a1 MPOBEPKH YPOBHS 00yUYEHHOCTH

3HaTh

1

.Onpenenenune ruurnca. Kanonndeckoe ypaBHeHue auurca. MccnenoBanue ero hopmal.

Ilonsarue OKCHCHTPUCUTCTA SJIIMIICA.



2. Omnpenenenue runepoosnsl. Kanonndyeckoe ypaBHeHue runep6osnsl. ViccnenoBanue ero

(bOpMBL.
3. Omnpenenenue napabosnsl. Kanonnueckoe ypaBHeHue napadounsl. ViccnenoBanue ee

(b OpMBL.
4. Onpenenenne NOIIpHON CUCTEMbI KOOpAUHAT. CBA3b MEXKIY MOJIIPHOU U AEKapTOBOU
CHUCTEMOU KOOPANHAT.
5. Omnpenenenne 6ECKOHEYHO MAJIBIX (PYHKIMI U MX CBOHUCTB. CBsI3b MEXAYy OECKOHEUHO
MaJIbIMA ¥ 0ECKOHEUHO OOJBITUMHU (QYHKITHSIMHU.
6.MeToauKy CpaBHEHHMS OECKOHEUHO MalblX (YHKUUH. OKBHBaJCHTHbIE OECKOHEYHO
MaJlble.
7.TlonsiTusa Touyek 3kcTpemyma ¢pyHkiuu. Teopemy Pepma.
8. Teopemsr Jlarpanxa, Pomis, Komm.
9.TlpaBuno Jlonurans.
10. [Tonsatust ycmoBHoro skctpemyma DHII, HEoOXoAMMOro W ITOCTATOYHOTO YCIOBUU
CYLIECTBOBAHMSI SKCTPEMYMOB.
YMmetb
1. BriBoaMTH KaHOHUYECKOE ypaBHEHHE uHica. Mccnenosarts ero popmy. Haxonuts
9KCLUEHTPUCHUTET JJUIUIICA.
BrIBoauTh KaHOHMYECKOE ypaBHEHHE runep0ossl. Mccnenosats ee hopmy.
BeiBoauTh kKaHOHHYECKOE ypaBHeHUE napabosl. Mccnenosars ee popmy.
4. BBoAUTH MONSAPHYIO CHCTEMY KOopAUHAT. CBS3bIBAThH MOJSPHYIO U IEKAPTOBYIO
CHCTEMBI KOOPAMHAT IIPH PELICHUHU 3ajau.
5. Hcnonb3oBaTh onpeeneHrne 6€CKOHEYHO ManbIX (yHKIUN U UX cBOicTB. HaxonuTs
CBSI3b MEXy 0€CKOHEYHO MAJIBIMU U OECKOHEYHO OOJIBIIUMH (PYHKITUSMH.
6. Mcnonb30BaTh METOIMKY CPAaBHEHUSI OECKOHEYHO MaJIbIX (PYHKIIUH.
7. TlpuMeHsTh OHATHS TOoueK FKcTpemyMa (pyHkiuu. Teopemy Depma.
8
9.

wn

. Ilpumensts Teopemsl Jlarpanxa, Pomnns, Komn.
Ucnonp3oBars npaBuiio Jlomurans.
10. [TpumensaTh moHATUS ycnoBHOro skctpemyma ®DHII, Heo6XoauMOro M AOCTaTOYHOTO
YCIIOBUH CYIIECTBOBAHUS HIKCTPEMYMOB.
Bnanets
11. KaHOHWYECKHM YpaBHEHHUEM DJUIHTICA.
12. KaHOHMYEeCKUM ypaBHEHHEM TUTIEPOOJIBI.
13. KaHOHWYECKHM ypaBHEHHUEM IMTapadoJIb.
14. TlonsTHEM NONAPHON CUCTEMBI KOOpAMHAT. METOINKOMN CBSA3M MOJISIPHON U AEKapTOBOU
CHCTEMBI KOOPAMHAT IIPH PELICHUHU 3ajau.
15. OnpenenenreM 6€CKOHEUHO MANbIX (PYHKIUN U UX CBOMCTB. CBA3BIO MEXKITY
OCCKOHEYHO MAJILIMU M OECKOHEYHO OOJBITUMHU (DYHKITHSAMHU.
16. Metoaukoii cpaBHEHUS OECKOHEUHO MANIbIX (DYHKIIUH.
17. TlonsTusiMu To4eK IKcTpemyma GpyHKun. Teopemoint Depma.
18. Teopemamu Jlarpanxka, Poms, Komm.
19. IlpaBunom Jlomurars.
20. [lonstuamu ycnoBHoro skctpemyma @OHII, He0OXOOMMOro M JOCTATOYHOTO YCIOBHUM
CYIIECTBOBAHHUS IKCTPEMYMOB.

Bomnpocsl k 3xk3ameny (2 cemecTp)
Bomnpocs (3agaua, 3a1aHue) s IPOBEPKU YPOBHS O0YUEHHOCTH
3HarThb
1. XapakTepucTHKy MeCTa U 3HAUECHHUs pa3fiella UHTETPAIbHOIO MCUMCIIEHNS B aHAINU3E U
MOJICJIMPOBAHUM ITPH PELICHUH IPOPECCUOHATIBHBIX 3a/au.
2. MeronuKy UHTETPUPOBAHUS BBIPAKEHUH B BUJIE PAllMOHATIBHBIX Jpo0eit.



VYMeTh

3. Meronuky HWHTETPHPOBAHUS  BBIPAKEHHUH, COAEpXKAIIUX  TPUTOHOMETPUYECKHE

byHKIIHIH.

MeroavKy NpUMEHEHUS! YHUBEPCAIIBHON TPUTOHOMETPUYECKOU IT0JCTAaHOBKH.

MeToauKy UHTETpUPOBAHUS BBIPAKEHUH, COJEPKAIIUX UPPAIIIOHATBHOCTH.

MeToauKy BBIYMCICHUS TUIOIAAHN (PUTYPBI, OTPAHUYCHHON JTMHUSMHU.

XapakTepucTUKy MecTa W 3HaueHus pasjena auddepeHunanbHble ypaBHEHUS B

aHaJIM3€e ¥ MOJICIIMPOBAHUM MIPH PEIICHUH MPO(PECCHOHATBHBIX 3a/1a4.

8. Meronuky pemenus mudpepeHINATBHBIX YPAaBHEHUN W TOCTPOCHUS HHTETPATbHOU
KpHUBOM.

9. Meroauky pemeHusi HOpMadbHBIX cuCcTeM MU PepeHITNATBHBIX YPaBHCHUM.

10. XapakTepucTUKy MecTa M 3HA4YeHHMS pas3jena TeopHs psjaoB B aHalM3e U
MOJIETTMPOBAaHUY TIPU PELIeHUH MPOoPeCcCHOHATBHBIX 3aa4.

11. MeTtoauky uccieaoBaHus 3HAKOIIOIOKUTEIbHBIX PSJIOB HA CXOJIUMOCTb.

12. Metoauky ucciaenoBaHusl Ha CXOAUMOCTh CTETIEHHBIX PSIIOB.

13. Meroauky pasnosxkeHus: pyHkiuii B psig Maknopena u Teiinopa.

No ok

1. MHTerpupoBaTh BEIpRXXEHUS B BHJIE PALlIOHAILHON APOOH.

2. HVHTEerpupoBaTh TPUTOHOMETPUUYECKHUE (DYHKITUH.

3. IlpumeHsITh YHUBEPCATHHYIO TPUTOHOMETPUIECKYIO MOACTAHOBKY.

4. HWHTerpupoBaTh BBIPAXKEHUS, COAEepKAIINE UPPATUOHATILHOCTH.

5. BpramcnsaTs wiomanas GUrypsl, OrpaHUYeHHON JTHHUSIMH.

6. Pemars nuddepeHnmanpabie ypaBHEHUS U CTPOUTHh HHTETPATBHYIO KPUBYIO.
7. Pemarp HOpManbHBIE cucTeM U epeHITnATBHBIX YPABHEHU.

8. HccnenoBarh 3HAKOMOIOKHUTENbHbIE PSAABI HA CXOAUMOCTb.

9. UccnenoBarh Ha CXOJUMOCTb CTETICHHBIE PSIJIBL.

10. Pazmarate pynkmuu B psigx Maknopena u Teitnopa.

Bnanets

1. Meroaukoi HHTErpUPOBAHUS BEIPAKCHHUH B BUJIE PAlIMOHATBLHBIX TPOOEH.

2. MeronuKkoil UMHTETPUPOBAHMS BBIPAKEHHUH, COAEPXKAIIMX TPUTOHOMETPUYECKHE
byHKIIHIH.

3. Meronukoil mpuMeHeHHs] YHUBEPCATIbHON TPUTOHOMETPUUECKOH M0 ICTAaHOBKH.

4. MeToIuKOW UHTETPUPOBAHUSI BRIPAKEHUH, COIEPKAIINX UPPAITMOHATIEHOCTH.

5. MeToaukoi BEIYUCIICHUS TUIOMAAN (PUTYPBI, OTPAHUYEHHON JTHHHSIMH.

6. Meronukoii pemeHus nudQepeHIaTbHBIX YPaBHEHUN W MOCTPOCHHS] MHTETPaTbHON
KpHUBOM.

7. Metoaukoii peneHnss HOpMaJdbHbIX cUCTeM T PepeHITNaTbHBIX YPAaBHCHH.

10. Meronamu pemieHust cucteM AuddepeHnnanbHbIX YpaBHEHUH.

11. Metoaukoii ucciaen0BaHus 3HAKOIMOJIOKUTEIbHBIX PAJIOB Ha CXOJUMOCTb.

12. MeTtoaukoii uccienoBaHus Ha CXOIUMOCTh CTEIICHHBIX PSJIOB.

13. Meroaukoi paznoxxenus pyHkiuii B psg Maknopena u Teitnopa.

Bomnpocsl k 3x3ameny (3 cemecTp)

Bomnpo
3HaTh

CHI (3a11a4a, 3a/1aHue) Ui IPOBEPKU YPOBHS O0YYEHHOCTH

1. XapakTepucTHKy MecTa U 3HAUEHUS pa3jiesa TEOPUHM BEPOSITHOCTU U MaTeMaTUYeCKOU

CTATHCTUKH B TEOPETUYECKOM M HKCIEPUMEHTAJIbHOM HCCIECJOBAHUM IIPU PELICHUH

npodeccHoHaABHBIX 33/1ad.

MeToauKy UCIIONb30BaHUS TEOPEM CIOXKEHHUS U YMHOKEHUS BEPOSTHOCTEH.

MeTtoauKy HCToNIb30BaHus (POPMYIIBI TOTHOW BEPOSITHOCTH.

Meroauky ucnonb3oBanus hopmyisl baiieca.

Meroauky Noucka 3aKOHOB PacCIpeAcIICHHUs] JUCKPETHOM U HENPEPBIBHOW CIIy4alHBIX
BEJIMYHH.

aswN



MeToauKy noucka TOUeYHbIX OLEHOK IMapaMeTpoB pacnpeneneHus CB.
[ToHsITHE KOMITJIEKCHOTO YHCIa
OcHOBHBbIE 1€HCTBUS HAJ KOMIJIEKCHBIMM YUCIIaMU
DnemeHTapHble (YHKIIMU KOMIUIEKCHOT'O IEPEMEHHOTO.
10 [Tpaswuna quddepennupoanns OKII. Ycenosue Komm-Pumana.
11. IIpaBuna unterpupoBanus OKII.
YMmeTh
1.IlpuMeHATh TeOpEMBI CIOKEHHS U YMHOKEHUS BEPOSTHOCTEH.
2.1lpumeHsTh (hopMyITy OTHON BEPOSITHOCTH.
3.IIpumensts dhopmyny baiieca.
4.OcymiecTBIATh NOUCK 3aKOHOB PacIpeIeIeHNs TUCKPETHON U HEMPEPBIBHOM CIIydalHbIX
BEJIMYMH.
5.Ocy1ecTBIATh IOUCK TOUEYHBIX OLIEHOK IMapaMeTpoB pacipeneineHus CB.
6.[IpuMeHsI T OCHOBHBIE IEUCTBUS HaJ KOMIJIEKCHBIMH YHCIIaMU
7.KnaccupuiupoBarts 35ieMeHTapHble (PYHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO.
8.IIpumensts npaBuia nuddeperupobanus OKII. Ycenosue Komm-Pumana.
9.IlpumensTs npasuia uaterpuposanus OKIIL.
Bnanets
1. ®opmynamu CIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH COOBITHI.
2. Cxewmoii bepHymnu nmoBTOpHBIX HcbITanuid. @opmysnoi beprysm.
3. JlokanbHO# M HHTErpadbHON Teopemamu Jlammaca.
4. ®opmyIoii MOTHOM BepoATHOCTH, hopmyrioii baiieca.
5. MeroaukamMu TIOCTPOEHHUs 3aKOHAMM pACHpPENEICHHUs] BEPOATHOCTEW JHUCKPETHOU
CIIy4aifHOM BEJTMYMHBI.
MeToaukaMy pacueTa YMCIOBBIX XapaKTEPUCTHK HEMPEPBIBHBIX CIyYalHbIX BETUYHH.
7. MeronukaMu TIOCTPOCHHS 3aKOHOB pACHpeNeieHUsT BEPOSTHOCTEH HENMpEephIBHON
CIIy4alHOM BEJIMYMHBI.
8. Meroankoit moCTpOCHUS OJUTOHA U TUCTOTPAMMBI.
9. Metoaukamu pacyeTa CTaTUCTHYECKUX OLIEHOK IapaMeTpOB pacrpeieeHuUs.
10. MeToukamMu TPOBEPKH CTATHCTHYECKUX THUIIOTES.
11. OcHOBHBIMH JAE€HCTBUSIMH HaJl KOMILJIEKCHLIMU YHCIaAMU
12. Knaccuduxkanuei sneMeHTapHBIX (YHKIIUA KOMIUIEKCHOTO TIEPEMEHHOTO.
13. IIpaBunamu auddepenuuposanus OKII. Ycnosuem Komm-Pumana.
14. TIpaBunom unrerpupoBanuss OKII.

Sl

o

1. Kpurepuu onieHMBaHUA KOMIETEHM I

OneHka «OTJIMYHO» BBICTABIISETCA CTYAEHTY, €CIM OH 3HAeT: COACpXKaHUEe M 3aJa4u
IVCLUIUIMHBL, TOHATHE 0a30BOM wacTW Marepuajga JUCHUIUIMHBL, MaTeMaTHYECKUH S3BIK;
MaTEMaTHYECKyl0 CHMBOJUKY W HMMEET JOINOJHUTENbHbIE 3HAHWUS U1 MOCTPOEHUS
MaTEMaTUYECKUX MOJIENIEH; IOHATHE U METOIbl MATEMaTUYECKON CTaTUCTHKH;

YMEET: T0JIb30BaThCsl YU4eOHOH NHMTEepaTypol, CEThI0 HMHTEPHET UId y4eOHOW JesATeNIbHOCTH;
IIPOU3BOJIUTh JEWUCTBHA HAJ YWCIAMM; pelIaTb HECTAHIAPTHBIE MaTeMaTHYECKHE 3alayd,
UCTOJb3yeMble B CBOGH  TpeaMeTHOM  obmactu;  oOpabaTbiBaTh  SMIOUPUYECKHE U
HKCIEPUMEHTAIbHBIE JAHHBIE; MCIOJIb30BaTh OCHOBBI AM(DQPEpeHINANbHOTO U HHTErPaIbHOIo
VCUUCIICHUS JIJIs1 MOJICTTMPOBAaHUS (PYHKLUN U CUCTEM;

BJaJ€eT: HaBbIKaM TIOJY4EeHUs UHPOpPMAlMM U3 pasHbIX MCTOYHHMKOB; MOHATUAMU U
TEPMUHOJIOTHH; CHUCTEMOH TOHATHH U OIpeneNeHH yueOHON NUCIMIUIMHBI;, HaBBIKAMHU
COCTaBJICHMS  MAaT€MaTH4YECKMX  MOJEIECH;  MaTeMaTMYEeCKHMMH,  CTATHCTUYECKUMH  H
KOJIMYECTBEHHBIMM  METOJaMM  pELICHUS  TUIOBBIX  MH)XXEHEPHBIX  3aJa4;  HaBbIKAMH
CTaTUCTHUYECKOH  00paOOTKM  3KCIIEPUMEHTAJIbHBIX  JaHHBbIX. [loka3zaBlieMy — OTJIMYHYIO
CIIOCOOHOCTH MPUMEHSTh COOTBETCTBYIOIIUI (PU3NKO-MAaTEeMaTHUECKUH anmapar, METO/Ibl aHaIu3a



U MOJIETUPOBAHUS, TEOPETUUECKOTO W SKCHEPUMEHTAIBHOTO WCCIEAOBAHUS MPU PEUICHUU
po¢eCCUOHANTBHBIX 3a]1a4.

OrneHKa «XOpOIIO» BBICTABISECTCS CTYACHTY, €CIM OH 3HAeT: MOHATHS 0a30BOM dYacTH
Marepuana JAWCHUIUIMHBL, COJAEPKAHMS W 33Ja4d  JUCLUMIUIMHBI; MAaT€MaTHUYECKHHl S3BIK;
MaTEMaTHYECKYIO0 CUMBOJIUKY U 0a30BbIe 3HAHUS JJIsl TOCTPOCHUS MATEMATHUECKUX MOJICIIeH;
yMEET: TO0JIb30BaThCA YYEOHOH JIMTEpaTypod, CEThbI0O WHTEPHET I y4eOHOH MeSTeIbHOCTH;
MIPOU3BOIUTH 0A30BBIC ACHCTBHS HAJl YUCIIAMU; PEIIaTh HECTAaHAAPTHBIC MaTEMaTUYECKHE 3a/1a4H,
UCIOJIb3YeMbIE B CBOEH MpeAMETHOM 001acTH; pelaTh TUIIOBbIE MaTeMaTHUYECKHE 3a/1a4H;
BIIQJICCT: HABBIKAMHU TOJTY4YEHUS WHPOPMAIUM M3 Pa3HBIX HMCTOYHUKOB; CUCTEMON TOHSTUNA U
onpeAeneHUN y4yeOHOM AUCHMIUIMHBL, TOHATHSAMH UM TEPMUHOJIOTHEH; MaTeMaTHUYeCKUMHU
METOJaMU PEIICHUS TUIIOBBIX MHXEHEPHBIX 3a/a4.

OrneHka «yIOBJIETBOPUTENILHO» BBICTABISAETCS CTYICHTY, €CIIM OH 3HAeT: MoHATHE 0a30BOI
4acTH MaTepualia JUCHUIUIUHBI; COJEPKaHUE U 3aa4d TUCHUILITNHBI;
yMeeT: MpPOU3BOAUTH 0a30Bble JNEWUCTBUS HAJ YWCIAMM;, pELIaTh TUIIOBBIE MaTeMaTUYEeCKue
3a/1a4u;

BJIQJICET: HaBBIKAMM TOJIyueHHUS HWHGOPMAlUU U3 pa3HbIX MCTOYHUKOB, MOHATUSIMH U
TEPMHUHOJIOTUEH; CHCTEMO MOHSATUH OINpeIeTeHI YaeOHOM TUCITUTINHBI,

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIM OH 3HAeT: OCHOBHBIC
MOHSATHUSA, COJICPKAHUE U 33]]a4 TUCLUILIUHBL;

YMEET: T0JIH30BaThCsl YICOHOU TUTEPATYPO, CEThIO MHTEPHET VISl y4eOHOU IeITeTbHOCTH;
BIIQJICCT: HABBIKAMH TONy4YeHUS MH(OpMAIMK U3 Pa3HbIX HCTOYHUKOB, MUHUMYMOM MOHSITHH U
TEPMHUHOJIOTHMA.

2. Onucanme MKaJabLI OLEHUBAHNUSA

[Mpomexyrounas arrectanuss B (QopMme dK3aMeHa MpeaycMaTpUBAaeT MPOBEICHUE
00s13aTeIbHOM  9K3aMEHAIIMOHHOW Tpoueaypbl W oneHuBaercs 40 Oammamu w3 100.
MuHUMaIbHOE KOJIMYECTBO OAIJIOB, HEOOXOIUMOE ISl TOMYCKa K dK3aMeHY, COCTaBisieT 33
Oaia. [1ooXuTENbHBIN OTBET CTY/ICHTA HAa K3aMEHE OIICHUBACTCS PEUTHHTOBBIMU OaiaMu
B jguanazoHe or 20 mgo 40 (20<S,;<40), omenka MeHblme 20 O0aJIOB CYHUTACTCS
HEY/I0BJIETBOPUTEIILHOM.

[[Ixana cOOTBETCTBUSI pEUTUHTOBOTO Oalljia SK3aMeHa S-0aTbHON cCUCTEMe

PeliTuHroBBIN 0a/1)1 IO TUCHHUILINHE OneHka 1o 5-0aJJIbHOH cHCcTeEMe
35-40 OTiIu4yHO
28 — 34 Xopormio
20 - 27 Y 1OBIIETBOPUTENHHO

3. Mertoanueckne MaTepHaibl, ONpenessiiole MpoieIypbl OlleHHBAHUS 3HAHUN, YMEHUI,
HABBIKOB W (MJIM) ONbITA [eSTeJbHOCTH, XAPaKTepHU3YIOIIUX IJTanbl (POPMHPOBAHUS
KOMIIeTeHLIM I

[Ipouenypa mpoBeneHHsT SK3aMEHa OCYILIECTBIsieTcsl B cooTBeTcTBUM ¢ [lojokeHnem o
MPOBECHUN TEKYILET0 KOHTPOJSl YCIIEBAEMOCTH U TMPOMEXKYTOYHOM aTTECTAIlMd OOYYarOIIMXCS TI0
00pa3oBaTeNbHBIM MPOrpaMMam BhIciero oopazoanusi B CKOVY.

B ok3aMeHalMOHHBI OWIET BKIIOYAIOTCS JIBA TEOPETUYECKWX 3aiaHus (0a30BbIA H
TIOBBIIIICHHBIN YPOBEHb) M TP MPAKTUIECKUX 3a1aHusI (1 6a30BOT0 M 2 MOBBIIIEHHOTO YPOBHEH ).

JU1s1 TOArOTOBKH 110 OMIIETY OTBOAMTHCS 1 acTpOHOMUUECKHIA yac.

[Ipu moarotoBke K OTBETY CTYAEHTY MPEAOCTAaBISIETCS MPaBO IMOJIb30BAHUS CHPABOYHBIMU



MarepualiaMy, KaIbKyJIaTOPOM.

[Tpu ipoBepKe MPaKTUIECKOTO 33/1aHNs1, OIICHUBAFOTCS:
-METO/I PEIICHHS 33 [aHHS;

-HOJIXOJ;
~-TOYHOCTb PaCyUETOB,;
-[TOCTICTOBATENTLHOCTD M PAITMOHAILHOCTD BBITTOJTHEHUSI.
CocraBuTeib A.B. ITamkoBckui

« » 2021 r




MUWHHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEKIECHUE BBICIIETO 00pa30BaHUS
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»
HeBuHHOMBICCKHIA TeXHONTOTHYECKHA HHCTUTYT (punman) CKOY

YTBEPX/IAIO:
W.o. 3aB. kadenpoit ['uM/]
A. B. ITamkoBckuit
«  » 2021 .

Bonpocs! 7151 cobeceoBaHus, NepevyeHb TMCKYCCHOHHBIX TeM ISl KPYIJIOTr0
cToJIa

IO JUCHUIIIIMHE Maremartuka

1 cemecTp
ba3oBblil ypoBeHb

1. Yro sBRsieTCA MpeaMeTOM TUCIUIUTMHB MaTteMaTuka?

2. Kakue npuopuTeTHBIE 3a7]a41 TOCTABIIEHBI TIepe]] MUCIUIUTMHON Maremaruka?

3. KakoBo MecTo MaremMaTuKku Cpeiu IPyrux HaykK?

4. KakoBBI OCHOBHBIE Tallbl UCTOPUU PA3BUTH MaTeMaTHKH KaK HAyKU?

5. YkaxuTe 3HaU€HUE AUCLUUIUIMHBL MaTeMaTuka B aHaJIM3€ U MOACITUPOBAHUY IIPU PELLICHUU
npodeccHoHABHBIX 33/1a4.

6. YkaxuTe 3HaU€HHE AUCLUUIUIMHB MaTeMaTuka B TEOPETUUYECKOM U SKCIIEPUMEHTAIbHOM
WCCIICIOBAaHUH MOJCIMPOBAHUU MIPH PEIICHUU TIPOGECCHOHATBHBIX 3a1a4.

Tema 2.

MaTtpuubl 4 onpeieTuTeIH.

Uto Ha3bIBaEeTCS MaTpULICi?

UYro Ha3bIBaeTCs MaTpULIEH-CTPOKOH, MaTpulieil cToadom?

Kakne MaTpuiibl Ha3bIBArOTCS TPSAMOYTOJIBHBIMH, KBaAPATHBIMU?

Kakue mMaTpuiibl Ha3pIBalOTCSI paBHBIMU?

Uto Ha3bIBACTCS IVIABHOW TMArOHaJIbIO0 MaTPUIbI?

Kaxkast matpuiia Ha3bIBaeTCsl JUArOHAIBHOMN?

Kaxkast marpuia Ha3pIBa€TCS €IMHUYHOMN?

Kakast MaTpu1ia Ha3bIBa€TCs TPEYrOIbHON?

UT0 3HAYUT TPAaHCIIOHUPOBATH MATPHUILY?

. Yro Ha3bIBaeTCsA CyMMOM MaTpui?

. Uto Ha3bIBaE€TCS MPOU3BEACHUEM MAaTPUIILI HA YUCIIO?

Kak naiitu npousBezeHue aByx marpuu?

B yem cocrout 006s3arenbHOE yCIOBHE CYIIECTBOBAHUS TPOU3BEIEHUS MaTPUIL?

. Uto Ha3bIBaeTCs ONpEeAeIUTENEeM MaTPUIIbI?

Kax BBIYMCIINTE ONpenenuTeNnb TPETHEro MOPSAKA IO CXEME TPEYTOJIbHUKOB?

. Uto Ha3bIBa€TCSI MUHOPOM?

. Yro Ha3bIBaeTCs anredpandeckuM JOMOTHEHUEM 3I€MEHTA ONpeAeTuTeNs?

Kak pa3yioXuTh onpenenuTenb Mo AIEMEeHTaM CTON01A WK CTPOKH?

[Tepeuncnute cBOMCTBA ONPEACTUTES.

Kakast MaTpu1ia Ha3bIBa€TCsl HEBBIPOKIEHHOMN?

RBOooo~NoTgR~WNE
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21
22

. Kakas marpuna Ha3piBaeTcs 00paTHOM MO OTHOIICHUIO K JAHHOW?
. KakoB anroput™m HaxoxaeHUust 0OpaTHON MaTpUIIbI?

Cucrembl THHEHHBIX YPABHEHHUH.

23. Chopmynupyiite Teopemy Kpamepa.
24.  3anumute Gopmynsl Kpamepa.

25. B uem 3axmrouaercst metox ["aycca.
Tema 3.

BexTopHas anreopa.

RRO©oo NGOk wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

UTto Ha3bIBaeTCsI BEKTOPOM?

Uto Ha3bIBaeTCS JIMHOM BEKTOpa?

Kakue BEKTOpbI Ha3bIBalOTCSI PABHBIMU?

Kaxk cnoxuth n1Ba BekTopa?

Kak HaiiTu pa3HOCTb JBYX BEKTOpPOB?

Kak yMHOXUTH BEKTOP Ha YHCIIO?

Kakue BEKTOpBI Ha3bIBatOTCSI KOJJIMHEAPHBIMU?

Kaxk pa3noxuTh BEKTOp B JEKAPTOBOM CHCTEME KOOPJAUHAT?

Uro Ha3wiBaeTcs 6azucom?
Uto Ha3bIBACTCSl KOOPIUHATAMU BEKTOpA?
Kak HaliTu KoOpaAMHaThl BEKTOPA, 3alaHHOTO JIBYMs TOUKaMU?
Kaxk HaiiTu myinHy BEeKTOpa, 3aIaHHOTO ABYMSI TOYKaMM ?
Kak Bbrumcinisercst nimHa BeKTopa, 3aJJaHHOTO CBOMMH KOOpJIWHAaTaMu?
Kak BbInonHseTcs cliokeHne 1 BBIYUTaHHE BEKTOPOB, 33JJaHHBIX CBOUMHU KOOpAMHATaMuU?
Kak yMHOXUTB BEKTOP, 3alaHHBI CBOMMH KOOpAMHATAMH, HA YUCIIO?
Kakum cBoiicTBOM 001a1al0T KOOPIMHATHI KOJUTMHEAPHBIX BEKTOPOB?
3anumuTe GOpPMYITHI IEICHHS OTPE3Ka B JAHHOM OTHOIICHHH.
3anumuTe GOpPMYIIBI JeIeHUs OTpe3Ka Ha IBE paBHbIE YaCTH.
UYro Ha3pIBaeTCs CKAJISAPHBIM IPOU3BEICHUEM BEKTOPOB?
Kak Bprumcnsercs ckaiasipHOe IPOU3BEICHIE BEKTOPOB, 3aJaHHBIX CBOUMHU KOOPIMHATAMHU?
Kakum cBoiicTBOM 001a/1a€T CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB?
UYemy paBHO CKaJIsIpHOE MPOU3BEACHHUE JBYX MEPIEHAUKYISIPHBIX BEKTOPOB?
YeMy paBHO CKaJISIPHOE MPOU3BEAEHUE KOJUIMHEAPHBIX BEKTOPOB?

AHaauTHYeckas reomeTpus. KpuBble M NoBepXHOCTH BTOPOIo NMOPsiAKA.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

UYro Ha3bIBaeTCs ypaBHEHUEM MIPSIMON?
Kaknm ypaBHEHHEM OMUCHIBAETCS MpsiMas Ha MIIOCKOCTH?
Kak 3anucsiBaeTcsi KAHOHMUECKOE YpaBHEHHUE IPSIMON?
3anuimnTe ypaBHEHUSI 0CEl KOOpAUHAT.
3anuIuuTe ypaBHEHUS MPSMBIX, TApAJUIEIbHBIX OCAM KOOPJIUHAT.
ChopmynupyiiTe IpaBUIO COCTABICHUs YPaBHEHUS MPSMON Ha TJIOCKOCTH.
3anumuTe ypaBHEHHE MPSIMOI € YIIIOBBIM KO3()(DUITUECHTOM.
ChopmynupyiiTe yCIOBHE MapaICIbHOCTH MPSIMBIX.
Cdopmynupyiite ycnoBrue NepneHIUKYIIPHOCTH MPSMBIX.

Kaxk nHaitTu yron Mexay npsmbiMu?

Kakum ypaBHEHMEM OMMCHIBAETCS] KpUBasi HA MIJIOCKOCTHU?

3anuimnTe KAHOHMYECKOE YPABHEHUE AILIUIICA.

Uro Ha3pIBaeTcs SKCLEHTpUcHTeTOM unnca? Kakosa ero BennunHa?

UeMy paBeH 3KCHEHTPUCUTET OKPYKHOCTH?

3anumuTe KAHOHMYECKOE YpaBHEHUE TUIIEPOOIIBI.

3anummuTe ypaBHEHHE PAaBHOCTOPOHHEH TUIIEPOOITHI.

3anumuTe KAHOHMYECKOE YpaBHEHUE Mapaloibl, IUPEKTPUCH] TapaboJIbL.

Tema 4.
Maremarnyeckuil aHaau3. OyHKIUHM OHOM NEPEMEHHOM.

1.

UTto Ha3bIBaeTCs MpUpaICHUEM HE3aBUCUMON TIEPEMEHHOM U MpUpalieHrueM QyHKITUN?



2. JlaiiTe onpenenenue HenpepbiBHOW (hyHkumu. Kakumu cBoiicTBamMH Ha OTpe3ke oHa o0nagaer?
3. Uto xapakTepu3yeT CKOpPOCTb HM3MEHEHHUS (DYHKIUU OTHOCHTEIHHO WU3MEHEHHs aprymeHrta?
JlaiiTe onpezesnenye Npou3BOAHOMN.

4, Kakas ¢yHkuus HaszwpiBaeTcs nuddepeHumpyemMoir B Touke u Ha oTpeske? Chopmynupyite
3aBHCHMOCTb MEX]y HETIPEPHIBHOCTHIO U MU PepeHIupyeMocThio PyHKITUH.

5. 3 kakux omeparnuil CKjiaapiBaeTcs oOIee MpaBWIIO HAXOXKIEHUS MPOWU3BOJHON JaHHOM
¢ynkumu? Kak BBIYUCIUTE YaCTHOE 3HAYCHUE TPOU3BOAHOM?

6. MOXXHO 1M BBIUYMCIUTH TPOU3BOAHYIO JIO0ON (PYHKIIMH, TIOJNB3YsACHh OMpEaCICHUEM
IIPOU3BOAHOMN?

7. Beimumute B TaOIHMILy OCHOBHBIE TIpaBuiIa U popmynsl quddepeHnnpoBanus QyHKITHA.

8. IloBTOpuTe OmnpeneneHue cinoxHon ¢pyHkuuu. Kak HaliTH ee mpou3BoaAHY0?

9. KakoB reomMeTpu4ecKkuii CMBICT MPOM3BOAHOW? Kak TreoMeTpu4ecKH OMNpeAeuTh 3HAYCHUE
IIPOU3BOAHOMN B TOYKE?

10. B yem 3akirodaeTcss MEXaHUYECKHI CMBICT TTPOU3BOTHOM ?

11. Yro Ha3bpiBaeTCs NPOU3BOAHON BTOPOTO NOPSAIKA U, KAKOB €€ MEXaHUUECKHUM CMBICIT?

12. Yro naspiBaercsa auddepeninanom GyHKIIMN, YeMy OH PaBeH, Kak 0003HAYaeTCsl M KaKOB €T0
TreOMETPUUYECKUNA CMBICIT?

13. TloBTOpHMTE oOmpeaeneHus BO3pacTallne W yObiBaromied ¢yHkuid. B uem 3akmrodaercs
MPU3HAK BO3pacTaHUs U yObIBaHUS (PYHKITHIT?

14. B dem 3aKiIr04ar0TCs HEOOXOMUMBIN U JOCTAaTOYHBIN MPU3HAKU CYIIECTBOBAHMS dKCTpeMyma?
[Tepeuncnure MOPSAIOK OMEpAIHiA ISl OTHICKAHHSI MAKCUMyMa M MUHUMYyMa ()YHKIIHH C TIOMOIIIBIO
MEepPBOM MPOU3BOAHOM.

15. B dgem paznuuve MeXIy HaXOXKIACHHEM MaKCMMyMma U MUHAMyMa (DYHKIUU U HAXOXKICHHEM
ee HauOOJIBIIET0 U HAUMEHbIIIETO 3HAUECHU N ?

16. Kak numercst Haubosbliee 1 HAaMMEHbIIee 3HaYeHUsT (PYHKIIMU Ha JAHHOM OTpe3Ke?

17. Kak ompenensroTcsi TeOMETPUUECKH M 10 3HAaKy BTOPOW MPOW3BOAHOW BBIMYKJIOCTh H
BOTHYTOCTb KpUBOW?

18. Yrto HaspIBaeTCS TOYKOW IMeperuda M KaKOBBl HEOOXOAUMBIM M JOCTAaTOYHBIA NMPU3HAKU €€
cymectBoBanus? ChopMynupynTe MpaBUII0 HAXOXKIECHUS TOUKH Ieperuoa.

19. Kakoii cxeMolt peKOMeHIyeTCs MOIb30BaThCs MIPH MOCTPOSHNHU rpaduka GyHKIHHU?

Tema 5.

Maremaruyeckuii aHam3. OyHKIUU HECKOJIbKHX MepPeMeHHbIX.

1. [aiite onpenenenue GpyHKIINH HECKOIBKUX MEPEMEHHBIX.

2. JlaiiTe omnpeneneHne YaCTHON TPOU3BOTHOM.

3. Omnpenenure nonuelii quddepennnan GyHKIMN HECKOIBKUX MTEPEMEHHBIX.

4, B yeM COCTOMT METOAWKA TPUMEHEHHUs TMONHOro muddepeHnuana K MpuOIMKEHHBIM
BBIYHCIICHHSIM.

5. JlaliTe ompejeneHre MPOU3BOIHON MO HANPABJICHHUIO, KACATCIIBHOW IMJIOCKOCTH M HOPMAJIH K
MTOBEPXHOCTH.

6. Omnpenenure yacTHbIC Mpou3BoAHbIC U MU Pepernransr @HIT BeICIIHX MOPSIAKOB.

7. 3anumute hopmyny Teitnopa.

8. Mlaiite onpezneneHue 3kcTpeMyMa GyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

9. JlaiiTe onpenenenue ycnoBHoro skcrpemyma OHII.

10. KakoBa Meromuka OIpeAeseHus HAWOOIBIIET0 W HAMMEHBIIEro 3HAYeHWH (YHKIUUA B
3aMKHYTOH OrpaHMYeHHOI 001acTH.

IHoBbINIEHHbIN YPOBEHD
Tema 2.
Matpuusl 4 onpeaeTuTeN .
1. Haiigure marpunry C = A+ B
2. Haiinure marpuiry C = A* B
3. BeruucauTe onpeaenuTens TPETHETO MOPsIIKa.



4. 3anumuTe BCe MUHOPBI ONIPENETUTENS.
5. Haiigute anreOpanyeckue JOMOTHEHUS I ONIPEACTUTENS.
6. Pa3znoxuTe onpenenauTens mo:

a) 3JIEMEHTaM TepPBOi CTPOKH;

0) sIIemMeHTaM BTOPOTO CTOJIOIIA.

7. Haiinute oOpaTHYIO MaTpHILy JUTsl JTaHHOW MaTpPHIIBI.

Cucrembl THHEHHBIX YPABHEHHUH.

8. Pemure cucreMy IMHEHHBIX ypaBHeHH MeTogoM Kpamepa.

9. HUcnonesys meron ['aycca pemmre cucteMy JIMHEHHBIX YpaBHEHUN

10. Ncnonb3ys MAaTpUYHBIA METO] PEIIMTE CUCTEMY JIMHEHHBIX YpaBHEHUN

Tema 3.

BekropHnas anrebpa.

1. Jlanbl BekTOpBl. Haiiinte X cyMMy, IPOU3BENEHUE U PA3HOCTD.

2. Haiigure 3Ha4eHust M U N, IpU KOTOPBIX BEKTOPbI KOJJTMHEAPHBI.

3. Haiigure: a) KOOpAUHATHI BEKTOpa AB,

0) koopauHaTel TOUKK C, KOTOpast ABJISETCS CepeauHOi oTpe3ka AB, eciau koopAUHATH TOUeK A U
B crnenyrommue.

IIpsamas Ha muiockocTu. KpuBbie BTOPOro mopsiaka.

IIposepsre npunHamiexar iu Touku A, B, C npsamoii

[Tocrpoiite npsmeie: 1) 2)

CocraBbTe ypaBHEHHE MIPSIMON, IPOXOJAIIEH Yepe3 TOUKy M 1 epreHIuKyIsIpHON BEKTOPY
Beruucnure nnuHy oTpeska npsiMo, 3aKJII0YEHHOTO MEKY OCSIMU KOOPIHUHAT.

Ha npsamoit HaiinuTe Touky M, paBHOy#aJIEHHYIO OT Touek A u B.

Boeruucnure yrel HakinoHa kK ocu OX juist psMbIX: 1) 2)

0. CocraBbTe ypaBHEHUE MPSIMOMN, NMPOXOAALIEH dYepe3 Hadallo KOOPIMHAT, €clii €€ YIIOBOM
koa(ppurment: 1) k = 2) k =.

11.  HaiiguTe oCcTpbIil yroia MEKIY NPSIMBIMU.

12. CocTaBbTe YypaBHEHHE NMPAMOM, MPOXOAAIIEH Yyepe3 TOUKy M napaiesibHO IpsiMoi

13. IIpoBepkTe, NEpHEHIUKYISIPHBI JIA CIIEAYIOIIKE TpsmMbie: 1) 2)

14. CocraBbTe ypaBHEHHUE OKPYKHOCTH, TPOXOsiei yepe3 Touku A, B, C.

15. CocraBbre ypaBHEHHUE JIUIUIICA, €CIU JBE €ro BEPIIMHBI Haxomarcs B Toukax A u B, a
¢doxkycer - B Toukax C u Jl.

16. CocraBbre ypaBHEeHHE TUIIEPOOJIBI, €CITU €€ BEPIINHBI HaXOATCsS B Toukax A u B, a pokychr -
B Toukax C u JI.

17. CocraBbre ypaBHEHHE Mapaboibl ¢ BEpPIIMHOW B Hayaje KOOPIHMHAT, €CIU €€ TUPEKTPUCOU
CILY’)KUT IIpsIMast.

Tema 4

Maremaruyecknii aHaau3. ODyHKIHHU OHOH NepeMEeHHOM.

Brruucnure npenensl.

Haiigure npou3BogHYIO ClAeIyOMMX (HyHKITHIA:

Haiinmyure mpou3BOIHYIO0 BTOPOTO TOPSIIKA 3aJaHHBIX (DYHKITHIA:

Brrauciure npenes ¢ momouisro npasuia Jlomurans:

Haiitu mpoMexxyTKu MOHOTOHHOCTH (DYHKITHH

HccnenoBark Ha SKCTpeMyM (YHKIHUIO

Haiiti HanOonpliee 1 HauMeHbIlIee 3HaYeHe (QYHKIIMHM Ha TPOMEXKYTKE

Haiitu mpoMeXyTKH BBITYKJIOCTH U TOUKH Nepernda GpyHKIuu

. Uccnenyiite n mocTpoiite rpaduk n1aHHON QYHKIIUH.

Tema 5.

Maremaruyeckuii aHan3. PyHKIUU HECKOJIbKHX MepPeMeHHbIX.

1. Onpenenure yacTHble pousBoAHbIe 3anaHHbIX OHII.

2. Onpenenurte monHbIN quddepeHnnan 3a1aHHon (GYHKIIUA HECKOJIBKHUX MTEPEMEHHBIX.

3. HMcnone3yiite monHbIi quddepeHnnan K npruOImKEHHBIM BEIYUCICHUSIM.

BOoxo~N O A~
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Beruucnure npou3BoaHy0 110 HanpasieHuo 3aganHoi OHIL.

Omnpenenure yacTHbIe Tpon3BoaHbIC U Auddepenimans OHIT .

Omnpenenure 3KCTpeMyM (PYHKIIMH HECKOIBKUX MIEPEMEHHBIX B 33/1aHHON O0JIACTH.
Onpenenute ycnoBHbIN skcTpemym OHIT.

. Onpenenure Hambosbllee ¥ HaMMEHBIIEE 3HAYCHUS (DYHKIMH B 3aMKHYTOH OTpPaHUYCHHOM
oOnacru.

o No O

2 ceMecTp
ba3oBblii ypoBeHb
Tema 6.
HNHuTerpajbHoe ucuucjieHue PyHKIMUA OHOM 1eiiCTBUTEIbLHON NepeMeHHOi.
1. Yto siBIsieTCSA OCHOBHOM 3a/1a4eli MHTETPaIbHOIO HCUMCIICHUS?
2. Kaxkas pyHKIMS Ha3bIBAETCS IEPBOOOPA3HOM /TSl 3aaHHON PYHKITUN?
3. Tlouemy npu UHTETPUPOBAHUH (DYHKIIUN MOSBISAETCS MPOU3BOJIbHAS IOCTOSIHHAS?
4. Tlouemy omHa (PyHKIIHS UMEET IETYI0 COBOKYITHOCTD ITEPBOOOPA3HBIX ?
5. Kak 3ammcars BCIO COBOKYITHOCTH IEPBOOOPA3HBIX PYHKIIUN?
6. Uto Ha3bIBaeTCsI HEOMPEACICHHBIM HHTETPAIOM?
7. Ilouemy nHTErpan Ha3bIBAETCSl HEOIIPEIEICHHBIM ?
8. Urto o3Hauaet nocrostHHast C B ONpeesieHUH HeOoNpeIesIeHHOTO HHTerpaia?
9. B yem 3axiioyaeTcsi NMPaBUIO HHTETPUPOBAHUS BBIPAKEHUS, COAEPXKALIETO IOCTOSHHBIN
MHOXXHUTEINb?
10. B yem 3akimrodaercs MpaBUJIO HHTETPUPOBAHUS ANreOpandecKord CyMMbl (DYHKITHI?
11. Yemy paBen unrterpan ot auddepernnana HeKoTopoil pyHKIuu?
12. Hanummute OCHOBHBIC (DOPMYIIBI HHTETPUPOBAHUS.
13. Kak nmpoBepuTh pe3ynbTara HHTETpUPOBAHUS?
14. B 4yeM COCTOMUT reOMETPUUYECKHUI CMBICI HEOTPEICICHHOTO HHTETpaia?
15. YUro Takoe uHTErpayibHble KpuBble? Kak OHM pacmonoXeHbl APYr OTHOCUTENBbHO Jpyra?
MoryT 11 OHU niepeceKaTbesi?
16. Kakue MeToapl HHTETPUPOBAHHS U3BECTHBI?
17. CdopmynupyiiTe OCHOBHBIC IMTOJIOKEHUS METO/Ia 3aMEHBI TIEPEMEHHOM.
18. CdopmynupyiiTe 0OCHOBHBIE OJIOKEHUS METOZa MHTETPUPOBAHUS 110 YACTSM.
19. CdopmynupyiiTe OCHOBHBIC IMOJIOKEHUS METO/Ia MHTEIPUPOBAHUS PAITHOHAIBHBIX (DYHKITHH.
20. ChopmynupyiTe OCHOBHBIE IOJIOXKEHUS METOJa WHTETPUPOBAHUS TPUTOHOMETPHUECKUX
BBIPAKEHUI.
21. Yro Takoe ornpeaesieHHbINA HHTErpa?
22. ChopmynupyiiTe OCHOBHBIE CBOMCTBA ONPEACIICHHOTO HHTErpaa.
23. B yem 3akito4aeTcsi reOMETPUYECKHI CMBICIH ONPENIETIEHHOTO HHTErpaia’?
24. MoxeT 1 TUIoIIaib KPUBOJIMHEWHON TpaneIuy ObITh paBHA OTPHUIATEIILHON BETUYMHE, HYITIO
U nouemy?
25. Ha3zoBuTe OCHOBHBIE METO/BI HHTETPUPOBAHUSI ONPEICIIEHHBIX HHTETPAJIOB.
26. Kakwue uHTErpassl Ha3bIBAIOTCS HECOOCTBEHHBIMU?
Tema 7.
HNuTerpanbHoe ucyucjieHue PyHKINH HECKOJIBKHUX NMepeMeHHbIX.
1. BBenute mMoHsATHE JBOMHOTO MHTErpaja M ONMPEICIUTE €r0 CBOMCTRA.
2. OnumuTe METOJUKY Mepexo/ia B IBOMHOM HHTErpajie OT JAeKaPTOBBIX KOOPIUHAT K MOJIIPHBIM
U WINHIPUYECKUM KOOpAHHATAM.
3. Bsenute nmoHsTHE TPOWHOTO MHTETPAJA U ONPEICIUTE €O CBOWCTBA.
4. Onumwure METONWKY IepexoAa OT JeKapTOBbIX KOOPAWHAT K LMIUHAPUYECKUM U
chepuuecKuM KOOpAMHATAM.
Tema 8.
OO0bikHOBeHHBIE U pepeHINATbHbIC YPABHEHHUS.
1. Kakoe ypaBHeHUe Ha3bIBaeTcs quddepeHnnanbHpM?
2. Kaxas QyHKIMs Ha3bIBaeTcs perieHneM 1uddepeHuaibHoro ypaBHeHUs ?



3. Kakoe pemenue nuddepeHInansHOro ypaBHEHUS HA3bIBAETCS OOIIUM M KaKOe HAa3bIBAeTCs
YaCTHBIM?

4. KakoB TeOMETpHYECKHil CMBICT OOIIEro W 4YacTHOro pemieHudd auddepeHmanbHOro
ypaBHEHUsA?

5. Moxer mu quddepeHnnanbHOe ypaBHEHHE UMETh KOHEYHOE YUCIIO PEIICHHA?

6. Urto Takoe nmopsaaok auddepeHnanbHOr0 YPaBHEHHS U KaK €r0 ONPeIeTuTh?

7. CKOJbKO TIOCTOSIHHBIX HHTETPHPOBAaHUS HMMeeT obmee pemieHne auddepeHnnaibHOro
ypaBHEHHUS [IEPBOTO, TPETHETO MOpsiaKa?

8. Kak npoBepuTh, NpaBUIBHO T HalZICHO perieHne qudpepeHnaIb-Horo ypaBHeHus?

9. Yem ommmuaercs nuddepeHinuanbHoe ypaBHEHHE OT alreOpanyeckoro ypaBHEHHS?

10. Ha3zoBwute u3BECTHBIC BaM THIIBI T (PEPEeHIINATBHBIX YPAaBHECHHIA.

11. KakoB o6mmii Buj nuddepeHnnanibHbpIX ypaBHEHUH TMEPBOTO TOPSAKA C Pa3ACICHHBIMUA H
pa3iesIoIUMUCS TepEeMEHHBIMU?

12. Kak pemiaercst ypaBHEHHUE C pa3AeIEHHBIMU TTEPEMEHHBIMU?

13. Yem ominyaercs ypaBHEHHE C pa3ACNAIONIMMUCT TEPEMEHHBIMH OT YypaBHEHHS C
pasnesieHHbIMU TlepeMeHHbIMU? Kak paznenstor nepeMeHHbie?

14. KaxoB aaroputm peuieHusl ypaBHEHMs C pa3AesoIMMUCS IEPEMEHHBIMU?

15. B yem 3akmrouaercs 3agada Komm? KakoB ero reomerpuueckuii cMbIC?

16. KakoB oOmmii Bua TMHEHHBIX T dEpeHIIMaTbHBIX YPaBHEHHH MIEPBOTO mopsiaka?

17. KakumMu BeTWYMHAMHU SIBISIOTCS W OT 4YEro 3aBUCAT KOA(D(HUITMEHTHI P U ( B JUHEHHOM
muddepeHInaIb-HOM YpaBHEHHH MIEPBOTO MopsiaKa?

18. C momompl0 KakoW TMOACTAHOBKM pemiaeTcs JuHeiHoe mauddepeHnnanibHoe ypaBHEHHE
MIEPBOTO MOPSAKA U K KAKOMY YPaBHEHHUIO CBOAMTCS €T0 perieHue?

19. Kakoit Bun umeer npocreiimee nquddepeHnnanbHoe ypaBHeHne Broporo nopsaka? Kak ono
pemaercs?

20. Kak ompenensieTcss W Kak 3amuchiBaeTcs B OOMmEM BHUIE JMHEHHOE OIHOPOIHOE
muddepeHnraIbHOe YpaBHEHUE BTOPOTO TOPSIIKA C MOCTOSIHHBIMH K03 hurmenTamMu?

Uto Takoe XapaKTEepUCTUUECKOE YpaBHEHUE?

Tema 9.

YuciieHHBIE METOBI.

22. Kakoe 4rcio Ha3bIBaeTCs MPUOITMKECHHBIM?

23. UYto Ha3pIBae€TCA UCTUHHOW MOTPENTHOCTHIO U HCTUHHOW aOCOIOTHOM MOTPEITHOCTHIO?

24. Yro Ha3bpIBaeTCs TPaHULICH aOCOMIOTHON MOTPEIIHOCTH?

25. Kakue mudpsl mpruOIMKeHHOTO YHCIia Ha3bIBAIOTCS BEPHBIMH?

26. Kaxue mudpsl TpuOIMKEHHOTO YMCIa Ha3bIBAIOTCS COMHUTETHHBIMU?

27. ChopmynupyiTe MpaBUIIO 3alTUCH TPUOIMHKEHHBIX urcell. [IpuBeauTe mpuMepsl.

28. Kak okpymisitoTcst mpuOIMKeHHBIE yucia?

29. UYro Ha3pIBaeTCA rpaHUIICH aOCOMIOTHOM MOTPEITHOCTH TPUOTHUKEHHOTO Yncia?

30. Yro Ha3bIBaeTCs TpaHULIC OTHOCUTEIHHOM MOTPEIIHOCTH MPUOIMKEHHOTO Yrcia?

31. Ilepeuncnure mpaBuiIa NIEUCTBUI C MPUOIMKEHHBIMU Yrciiamu. [IpuBenuTe mpumepsl.

32. 3anummure GopMyay IpSMOYTOIbHUKOB B YUCICHHOM WHTETPUPOBAHUH.

33. 3anummre Gopmyiny Tpanenuii B YUCICHHOM UHTETPUPOBAHUH.

34. Vkaxure CrocoObl  BBIYMCICHHS  aOCONMIOTHOM  MOTPEHIHOCTH  TPU  YUCICHHOM
MHTETPUPOBAHUH.

35. 3anummre  Qopmynbl  mpuOnmkeHHOro  audQepeHIMpPOBaHUS,  OCHOBaHHbIE  Ha
MHTEPIOIALUOHHBIX Gopmynax HproToHa.

36. YkakuTe aJrOpUTM BBIYHCIICHUS TIOTPEIIHOCTH B ONPEASICHIUH TPOU3BOTHOM.

37. Pacckaxkute mpo Merom Diiiepa M HAXOXKACHUE 3HAUYCHUsS] (PYHKIIMM C HCIIOJIB30BAHUEM
Meroja Jditnepa.

38. JlaiiTe MOHSTHE HHTETPATBHON KPHUBOM.

[IpuBenuTe METONUKY IIOCTPOCHUSI HHTETPATIbHON KPUBOM



IHoBbIIEHHBIN YPOBEHD

Tema 6.

HNHTerpanbHoe ucunciaeHue GyHKIUN OJHOH JeHCTBUTEIbHON IIEPEMEHHOM.

HaitauTe HeonpeneneHHbI HHTErpajl METOIOM HEMOCPEACTBEHHOTO HHTErPUPOBAHUS.

Halinure HeonpeneaeH bl HHTETpal METOAOM IIOJCTAaHOBKH.

Haitaute HeonpeaeneHHbI HHTETpaj METOIOM MHTETPUPOBAHUS IO YACTSIM.

HaiinuTe nepBooOpa3HyIo palmoHaIbHON Ipoou.

Haiinure mepBooOpa3Hy0 TPUTOHOMETPHUECKOTO BHIPAKECHUS.

. Hainute onpeneneHHplii HHTETpal:

a) METOJIOM HEMOCPEICTBEHHOIO HHTErPUPOBAHUSA:

0) METOJIOM MOJCTAaHOBKH:

B) METO/IOM UHTETPUPOBAHMUSI 110 YACTAM:

7.Bpruucnute miaomaas GUrypsl, OrpaHUuYeHHON JTMHUSMH. BBIOTHUTE PUCYHOK.

Tema 7.

HNuTerpanbHoe ucuncieHne PyHKINHM HECKOJIBKHX MePeMEeHHBbIX.

1. HaiiguTe ¢ mOMOIIBI0 JTBOWHOTO MHTErpaja o0beM Terna.

2. IlpumeHuTe B IBOIHOM MHTETpasie Mepexo/l OT AEKAPTOBBIX KOOPAUHAT K HOJISPHBIM.

3. [Ipumenute B ABOMHOM HHTErpajie MEpexo] OT JEKAapPTOBbIX KOOPAWHAT LMUIUHAPUUYECKHM
KOOpJUHATaM.

4. TlpumeHuTE TPONHON MHTETPAI JIJIs1 BEIYUCICHUS MacChl Tea.

5. IlpumeHuTEe B TPOMHOM HHTErpae MEPEXO] OT IEKAPTOBBIX KOOPAMHAT K [IMJINHAPUYECKUM.

6. IlpumeHuTe B TpPOIHOM HHTErpajge MHEepexo]l OT AEKapTOBBIX KOOpAMHAT U chepuieckum
KOOpJAUHATaM.

Tema 8.

OO0bIkHOBeHHBIE U (PepeHnnaNbHbIe ypaBHeHHA. /Y nepBoro nopsiaka

1. Pemute nuddepeHnmanbHbie ypaBHECHHUS.

Tema 9.

YuciieHHBIE METOBI.

1. KakoBbI OCHOBHBIEC IPUJIOKEHHUS YUCIEHHBIX METOIOB?

2. [lpuBenuTe ajarOpUTMbI pELIEHUS CUCTEM JIMHEWHBIX M HEJIWHEHHBIX airedpanyecKux

YPaBHEHHUHU.

B yem cyTh uTEpanimoOHHBIX METOI0B?

OxapakTepu3yiTe HHTEpIOIAHOHHBIE popmynbl HeioToHa, ['aycca, Ctupnunra.

NuTtepnonsimonHbiii MHOTOUsIEH Jlarpanxka, cxemMa DUTKeHa.

B 1yeM cyTh anropuTMOB HHTEPIOJISAIMU CIUIAHAMUA?

JlaiiTe MOHATHE CTIAKUBAHUS (PYHKITUH.

Pacckakute npo uero MeTosa CpeJHuX.

Pacckaxure npo uaero Meroaa HAMMEHbIINX KBAIPATOB.

0. OxapakTepu3ylTe aJropuTMbl YUCIEHHOTO AU(PepeHINPOBAHUS.

1. Kakue cCymecTBylOT METOAbI  pELIEHUS  KpaeBbIX 3a4ady i OOBIKHOBEHHBIX
Qg QepeHIMaIbHBIX YPaBHEHUN?

12. OxapaxTepusyiTe anropuTMbl YUCIEHHOTO HHTETPUPOBAHUSI.

13. IlpuBenuTte aropuT™M NPUOIMKEHHOTO BEIYUCIICHUS ONPEICICHHBIX HHTETPAJIOB.

S~ wd P
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3 cemecTp
ba3oBrlil ypoBeHb

Tema 10.

Teopus psaoB.

1. Haiigure 4 nepBbIX 4jeHa psja 10 3alaHHOMY OOIIEeMY YJICHY.
2. Haiinure popmymy obmiero wieHa psa:

3. Ucnone3ys npusHak [lanmambepa, ucciaeayiTe CXoIMMOCTh psfa.



4. Wcnonb3ysa npusHak JleiOHMIa, NccaeqydTe CXOMUMOCTh 3HAKOUEPEIYIOLIerocs psja;
5. Haiinure mpoMexyTOK CXOJUMOCTH CTEIIEHHOTO PsJia.
6. Paznoxute B psin MakiiopeHa QpyHKIHIO
Tema 11.
Teopusi BepoOATHOCTEH M 3JIEMEHTHI MATEMATHYECKOM CTATUCTHKH.
Beruucnure coueranus, pasmMenieHus, NIEPECTaHOBKHU:
Haiigure BeposTHOCTH cOOBITUS A, ecliu
Haiit BeposITHOCTH COOBITHSI A, MCTIONIb3YSI TEOPEMBI CIIOKECHHS M1 YMHOXKCHHS BEPOSTHOCTEH.
Haiitu BeposTHOCTB COOBITHS A, NCTIONB3YSI (POPMYITY TTOJIHOM BEPOSITHOCTH.
Haiitu BeposiTHOCTE COOBITHS A, icnionb3ys popmyny baiieca.
Haiitu 3akoH pacnpeneneHus JUCKPETHON CIIy4aiiHOM BEJIMUUHBI.
OnpenenuTh MaTeMaTH4ecKoe oxkuaanue u gucrepento CB.
O6paboraiiTe BEIOOPKY ..
. Beroenure uHTEpBAIIBI rpynanOBaHm B BBIOODKE.
10 Haiigute Toueunsle olieHKH apaMeTpoB pacnpeaencHus CB
Tema 12.
DJIeMeHTBI JUCKPETHOH MaTeMAaTHKH
1. Haiite onpenenenue rpada.
2. IlpuBeauTe OCHOBHBIC MTOHATHUS U MPABHUJIA aJTeOphl JOTHKH.
3. Pacckaxute 00 ocHOBax byneBoit anreopsl.
IHoBbINIEHHBIN YPOBEHD
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Tema 10.

Teopus psanos.

JlaiiTe onpeneneHre YucioBOro psa.

Yro sBnsieTca cyMMoi psaja’?

Kaxoii psi HazbIBaeTCs CXOAAMUMCS (pacxoasmumest)?

HazoBure cBOMCTBA CXOAAIINUXCS PSALIOB.

ChopmynupyiiTe HEOOXOAMMBINA MPU3HAK CXOIUMOCTH Psja.

HazoBuTe mocTarodHble MPU3HAKH CXOIUMOCTH PSAIOB C TMOJIOKUTEIILHBIMY YJICHAMHU.
B dewm 3akmrouaercs npu3HaK CpaBHEHUS?

Cdhopmynupyiite npuszHak cxoqumoctu lanambepa.

B dem 3akmrouaercs npusHak Ko u nHTErpanbHbIA MpU3HaK?

0. B yem oTiinume 3HAKOMEPEMEHHOTO psifia OT 3HAKOYEPEAYIOIIETOCs ?

1. Jlaiite onpeneneHne aOCOMIOTHO CXOSAIIETOCS psifia U YCIOBHO CXOISIIETOCs psaa
Cdhopmynupyiite npusnak JIeiibHMIIa 0 CXOMUMOCTH 3HAKOMIEPEMEHHOTO psifa.
13. TlonHsiTHE CTENEHHOTO pAJIa.

14. Psap Teiinopa.

15. Paa Makmopena.

Tema 11.

Teopusi BeposITHOCTEN U 3J1eMEHTHI MATEMATHYECKON CTATUCTHKH
Yro HazbIBaeTcsAN-(akTopragom?

[lepeunciure OCHOBHBIE 331a41 KOMOWHATOPHKH.

Uro Ha3bIBaeTCS MEPeCTaHOBKAMHE?

3anumuTe GopMyIy s Uncia MepecTaHOBOK U3 M 3JIEMEHTOB.

Uro Ha3bIBaeTCS pa3MeICHUsIMU?

3anummre GopmMyiny YuciIa pa3MEIIeHU 13 M 3JIEMEHTOB 110 N.

Urto Ha3bIBaCTCSA COYCTAHUSIMU?

3anummure GopmMyiTy YUcIa COYETaHUN U3 M BIIEMEHTOB 110 N.

. Kakue coOpITis Ha3piBatOTCS [OCTOBEepHBIMU? [IpUBEeIUTE MIPUMEPEI.
10 Kaxkune coOpITHs Ha3bIBaIOTCSI HEBO3MOKHBIMK? [IpHBEIMTE IPUMEPHI.
11. Yro Ha3bIBaeTCs BEPOATHOCTHIO COOBITHUS?

12. Kakue coObITHS Ha3bIBAIOTCS HECOBMECTHRIMU? [IpuBeauTe mpuMepsl.
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13. Yemy paBHa cymMMa HECOBMECTHBIX COOBITHUIA?

14. Kakue coObITHSI HA3BIBAIOTCS MPOTUBOMONOKHBIMU? [IpuBeuTe MIpUMEpHI.

15. Kak opmynupyercs TeopeMa CIIOKEHUs BEPOSITHOCTEN ?

16. Yemy paBHa CyMMa BEpOSITHOCTEH TPOTHUBOIOJIOKHBIX COOBITHIA?

17. Kak opmynupyercs TeopeMa yMHOKEHUST BEPOATHOCTEH?

18. Kakas BennunHA Ha3bIBACTCS CIIYYaitHOM?

19. Kakas cnyyaiiHas BeJTMUMHA HA3bIBAETCS TUCKPETHOM?

20. Yro Ha3pIBaeTCSA 3aKOHOM PACTIPEICICHUS CIIyJailHON BEJTMYUHBI?

21. Kakoii 3ak0oH pacrnpezeneHHs Ha3bIBaeTCsl ONHOMHUAILHBIM?

22. Yrto Ha3pIBaeTCA MaTEMaTUICCKUM OKUIAAHUEM JUCKPETHOM CITydaliHOW BETUYUHBI?
23. UYro Ha3bIBaeTCS AUCHEPCUCH CITydaifHOW BEJIMYHHBI?

24. Yo nmoHuMaetcs 11011 3aKOHOM OONbIINX Yuceir?

Tema 12.

JJIeMeHTbI IUCKPEeTHOH MaTeMAaTHKHU

1. MnoxecTBa, OCHOBHBIE orpeneneHusi. Onepanuu HaJl MHOKECTBAMHU.

2. OTHOUICHHS: OCHOBHBIC OTIPEICTICHUS U CBOMCTBA.

3. IlpuBenuTe OCHOBHBIE ONpeAeiCHUs aIredpsl JOTMKH. OKBUBAJIEHTHBIE (OPMYIIHI,
SKBUBAJICHTHBIC MPEOOpa30BaHUsI U HOPMAJIbHBIE (hOPMBI

[TpuBenuTe OCHOBHBIE ONPEACTICHUS TEOPHH IPadoB.

JlaiiTe MOHATHS TyTEeH U IUKJIOB B rpade.

SRR

1. Kpurepuu onieHMBaHUA KOMIETEHIM I

OneHka «OTJIIMYHO» BBICTABISETCS CTYACHTY, €CIM OH 3HAeT: MaTeMaTHYeCKHH S3BIK;
MaTEMATHYECKYl0 CHMBOJWKY W HMMEET JONOJHUTENbHBIE 3HAHWUS JJI TOCTPOSHUS
MaTEeMaTHYeCKUX MOJeNiel; MeTOAbl aHajdu3a M  MOJEIHPOBAaHUS, TEOPETHYECKOrOo U
AKCIIEPUMEHTAILHOTO HCCIEeI0OBAaHUS, YMEET: pellaTh HeCTaHJapTHhIE MaTeMaTHYeCKHUe 3a/adH,
UCTOJb3yeMble B CBOGH  NpeaMeTHOM  obmactu;  oOpabaTbiBaTh  SMIOUPUYECKHE U
AKCIIEPUMEHTAJIbHBIE TaHHBIC; TPUMEHATh COOTBETCTBYIOUINI (hU3MKO-MaTeMaTHUECKU amnmnapar,
a TaKKe BIAJeeT: MAaTeMaTUYECKUMH, CTATUCTUYECKUMH M KOJWYECTBEHHBIMH METOJAMHU
pelIeHNs TUTIOBBIX MHXKEHEPHBIX 33/1a4; METOJJaMU aHalli3a U MOJIETTUPOBaHUs, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS TIPU PEIICHUH MPOGECCHOHATBHBIX 3a/1a4.

OneHka «XOpOIIO» BBICTABIAETCA CTYACHTY, €CIIM OH 3HAaeT: CoJep)KaHue U 3aJayu
OUCHUIUIMHBL,  0a30BYl0  4YacTh  MaTrepuaia  JUCHUIUIMHBI,  MaTeMaTHYEeCKUl  S3BIK;
MaTEeMaTHYeCKyl0 CHMBOJHMKY M HMeeT 0a30Bble 3HAHHS JIs TOCTPOCHHS MaTeMaTHYeCKUX
MOJIeTIeH, yMeeT: MPOW3BOJAUTHL O0a30BbIC ACWCTBHUS HAJ YWCIAMH, pEIIaTh HECTaHIAPTHHIE
MaTeMaTUYeCKHe 3aJadd, HCIOJb3yeMble B CBOCH MpeaMeTHON o0sactu; o00padaThIBaTh
OMIUPHUUYECKAE U OIKCICPUMEHTAbHBIE JaHHBIC, a TaK)Ke BIAJCEeT: MUHUMYMOM TIOHATHHA U
TEPMHUHOJIOTHUHU; CUCTEMOW TMOHATUH W OMpeNeeHUN YIeOHOU AMCIUIUIMHBI, MAaTEMAaTHYCCKUMH,
CTATUCTUYECKUMU M KOJMYECTBEHHBIMH METOaMHU PEIICHHUsI TUTIOBBIX HHKEHEPHBIX 3a]1a4.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, €CIM OH 3HAeT: COAepX aHHe U
3a/layd JAUCHUIUIMHBL, 0a30BYI0 4acTh MaTepuaia JAUCUUILIIMHBI, YMEET: MPOU3BOAUTH 0a30BBIE
NEeHCTBUS HaJ YUCIIaMU; peliaTh TUIOBbIE MaTeMaTHUECKHE 3a[]aul, a TaK)Ke BIIAJCET: HaBbIKaMHU
MOJIy4eHUsT WHPOPMAIIMH U3 Pa3HBIX HCTOYHHKOB, MOHITUSMH M TEPMUHOJIOTHEW; CHCTEMOM
MOHSATUH OTpeIeTICHUH yueOHON TUCIIUTIUINHBL;

OrneHka «HEYIOBIETBOPUTEIHHO» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET: COJEp)KaHUE U
3a/lay AUCHMILTUHBL, YMEET: MPOU3BOAUTH 0a30Bble ACMCTBHS HaJ YHCIAMH, a TaK)Ke BIaJeeT:
MHUHHMMYMOM ITOHATUN U TEPMUHOJIOTHUM.

2. OnucaHue MIKAJIbI OICHUBaHUA

MaxkcuManbHO BO3MOXKHBIM Oail 3a BeCh TEKYIIUH KOHTPOJIb YCTaHABIUBAETCS PaBHBIM



55. TeKymee KOHTPOJIBHOC MCPOIIPUATHEC CUUTACTCA CAAHHBIM, CCJIIM CTYACHT IMOJIYYHJI 3a HCT'O HC
MeHee 60% OT yCTaHOBJIEHHOTO JJIsi 3TOT0 KOHTPOJIS MaKCUMallbHOTO Oaiiia. PeiituHroBsiii Oani,
BBICTaBJIICMBII CTYACHTY 3a TCKYLICC KOHTPOJIBbHOC MCPOIPUATUC, CHAHHOC CTYICHTOM B
YCTaHOBJICHHbIE TpPaUKOM KOHTPOJIBHBIX MEPOIPHUSATHII CPOKH, OMpeleisieTcs CIeAyIoUuM
obpa3zom:

YpOoBEHb  BBINOJHEHUS  KOHTPOJIBHOTO PetitunroBenii Oamn (B % OT MakCHMalIbHOTO
3aaHus 0aJuTa 32 KOHTPOJIEHOE 3aJITaHUE)

OTanyHbIN 100

Xopormui 80

Y 0B TBOPUTEIBHBIN 60

HeynoBiieTBOpUTEIBHBIIH 0

3. Mertoauuyeckue MaTepuasibl, oNpeaesiiolue Mpouexypbl OleHUBAHUs 3HAHUI, YMEHHId,
HABBIKOB W (W/JIH) ONbITA [eATEJbHOCTH, XAPAKTePU3YWIMX IJTanbl (opMUpOBaHMS
KOMIIETeHLMI

[poriemypa MpoBeaCHUs TaHHOTO OIIEHOYHOTO MEPOIIPUSTHS BKITOYaeT B cedst (hopMupoBaHue
OTBETOB Ha pa3HOYPOBHEBHIE BOMPOCHL, @ TAKKE BBINOJHEHHE COBOKYMHOCTH DPa3HOYPOBHEBBIX
KOHTPOJIBHBIX 3a1a4 XapaKTCPHbIX MJII AAHHOI'O HAITPABJICHU.

[Ipenyaraemple cTyAeHTY 3a1aHus TI03BOJIIIOT ITpoBepuTh [1K-2, TTIK-16, OK-7.

I[JI}I MOATOTOBKU K JAHHOMY OLICHOYHOMY MCPOIPUATHIO HGOGXO,Z[I/IMO BJIaACTh 3HAHUAMU,
MOTY4EHHBIMH Ha JIEKITMOHHOM KYpCE AUCLUIUTMHBI M B XO/I€ CAMOCTOSATENbHOM pabOoThI CTY/IEHTA.

IIpy mOATOTOBKE K OTBETY CTYAEHTY IPEIOCTABIACTCS MPABO IOJIB30BAHUS CIIPABOYHBIMU
MarepuagaMy, KaJIbKyJIITOPOM.

[Ipu npoBepke 3a1aHus1, OLIEHUBAIOTCSL:

-METO/]1 pEeLleHUsI 3a/1aHNUS;

-[IOJTIXOJ;

~TOYHOCTb PacU€eTOB;

-IOCJIICAOBATCIIbHOCTL U PAITMOHAJIbHOCTD BBITIOJIHCHUS.

CocTaBuTenn A.B. IamkoBckui
(oruch)

«  » 2021 r.
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